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SECTION  I 


INTRODUCTION 

Current  U.S.  Air  Force  operations  dictate  the  use  of  numerous  toxic  sub¬ 
stances,  and  among  these  are  the  three  hydrazine  family  fuels  (anhydrous, 
unsymmetrical  dimethyl  and  monomethyl  hydrazine) .  Hydrazine  fuels  are  the 
basic  rocket  propellant  for  strategic  missiles  and  satellites,  and  the  joint 
NASA  and  U.S.  Air  Force  sponsored  Space  Shuttle  Program  will  greatly  increase 
the  volume  of  hydrazine  in  general  use.  Bulk  storage  and  transport  of  hydra¬ 
zine  fuels  could  lead  to  accidental  discharges,  and  if  a  discharge  finds  its 
way  into  a  water  body,  undesirable  consequences  could  occur  to  the  aquatic 
ecosystem.  The  objective  of  the  work  described  in  this  report  was  to  develop 
a  mathematical  model  for  application  in  assessing  the  impact  of  catastrophic 
spills.  The  Spill  Assessment  Model,  SAM,  is  now  available  at  two  levels: 

(1)  this  field  manual  which  provides  simple  calculation  procedures  that  can 
be  rapidly  applied  to  obtain  estimates  of  hazard  levels,  and  (2)  an  interactive 
computerized  version  of  the  model, which  allows  a  more  detailed  and  precise 
analysis  of  spill  events  (ESL-TR-80-27) .  The  model  development  is  documented 
in  ESL-TR-80-07 . 

The  purpose  of  this  manual  is  to  provide  a  simple  calculation  procedure 
that  can  be  rapidly  applied  in  the  field  to  obtain  estimates  of  the  potential 
extent  of  hazard  levels  from  such  a  discharge.  These  field  procedures  have 
been  derived  from  complex  analytical  and  computer  based  models  describing 
the  behavior  of  certain  types  of  spilled  chemicals  in  water.  The  calcula¬ 
tion  procedures  for  field  use  have  been  developed  in  the  form  of  a  series 
of  graphs  and  tables  and  permit  hazard  extent  estimates  to  be  rapidly 
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made  when  time  or  resources  are  not  available  for  more  complex  computa¬ 
tion.  The  data  required  for  these  field  computations  can  be  immediately 
obtained  or  estimated. 

The  calculations  described  in  this  manual  necessarily  incorporate 
a  number  of  assumptions  and  limitations,  the  majority  of  which  are  reviewed 
in  Section  V.  The  procedures  for  field  use  may  be  applied  to  obtain  es¬ 
timates  of  the  concentration  in  water  resulting  from  the  spill  of  a  soluble 
chemical  having  a  density  close  to  that  of  water.  It  is  assumed  that  the 
chemical  is  fully  soluble  in  water,  and  that  all  the  discharged  chemical 
goes  into  solution  with  water.  In  particular,  effects  of  chemical  reactions, 
phase  changes,  or  vaporization  from  a  spreading  liquid  are  not  incorporated; 
these  assumptions  lead  to  estimates  of  concentrations  in  water  that  are  con¬ 
servative. 

Specifically,  the  Spill  Assessment  Model  (SAM)  utilized  as  the  basis  for 
the  field  calculations  addresses  instantaneous  point  source  discharges  into  a 
flowing  river.  For  field  use,  the  primary  requirement  is  to  assess  the  maximum 
concentrations  which  may  result  from  a  spill  at  various  distances  from  th<= 
spill  location  and  to  determine  the  maximum  distances  over  which  the  con¬ 
centration  in  water  will  exceed  any  specified  hazard  level.  The  objective 
of  the  field  procedure  is  to  provide  a  means  of  rapidly  assessing  the  ap¬ 
proximate  extent  of  concentrations  in  water  in  excess  of  hazard  levels. 

The  extent  to  which  other  hazards,  such  as  vapor  dispersion,  may  be 
associated  with  a  spill  will  depend  on  the  specific  discharging  substance. 

The  field  procedures  described  in  this  manual  are  intended  for  use  with 
soluble,  neutrally  bouyant  substances,  and  address  only  dispersion  in  water. 

For  related  hazards,  or  different  types  of  hazards  resulting  from  spills 
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of  different  classes  of  chemicals,  reference  sources  such  as  the  Chemical 
Hazard  Response  Information  '  'stem  (CHRIS)  of  the  U.S.  Coast  Guard  should 
be  consulted;  the  methods,  approach  and  data  contained  in  this  manual  have 
been  derived  from  that  system.  The  analytical  basis  for  the  formulation 
of  these  field  calculations  is  also  documented  in  a  separate  technical 


SECTION  II 


CALCULATION  PROCEDURE 


1.  INTRODUCTION 

The  hazard  assessment  calculation  procedure  described  in  this  section 
assumes  that  the  released  chemical  is  instantaneously  spilled  into  a  flow¬ 
ing  river  or  stream.  The  case  of  a  continuous  release  of  a  chemical  into 
water  is  treated  only  in  the  computerized  counterpart  of  this  procedure. 

A  hazard  assessment  based  on  an  instantaneous  release  provides  conserva¬ 
tive  estimates  of  the  hazard. 

The  calculation  procedure  addresses  spills  of  chemicals  which  are  soluble 
in  water,  liquid  at  ambient  temperature,  and  not  much  heavier  than  water. 

The  spilled  chemical  will  both  spread  and  mix  with  water  at  the  same  time. 

The  concentration  of  the  chemical  in  water  will  remain  a  hazard  until  dilu¬ 
tion  by  mixing  and  diffusion  sufficiently  reduces  the  concentration. 

Spills  which  occur  in  flowing  streams  are  of  particular  concern  because 
soluble  chemicals,  once  in  solution,  will  be  confined  by  the  banks  of  the 
stream  and  will  remain  a  hazard  as  they  flow  downstream.  Spills  which  occur 
in  tidal  areas  are  not  usually  confined,  particularly  during  ebb  tide,  and 
rapid  mixing  occurs  to  reduce  the  concentration  in  the  water.  Spills  which 
occur  on  calm,  current-free  water  are  not  common  in  navigable  waters. 

When  the  mass  of  the  spill  chemical  is  discharged,  it  tends  to  move 
away  from  the  source  or  spill  location  with  a  speed  and  direction  determined 
by  the  prevailing  bulk  fluid  velocity  of  the  receiving  water  body,  i.e., 
flowing  river.  The  mean  speed  and  direction  of  the  moving  chemical  mass 


can  be  expected  to  change  from  the  original  values  during  its  travel  as 


the  pattern  of  river  currents  in  which  it  is  embedded  changes  with  time. 
Since  specification  of  river  current  variations  is  not  practical  within 
the  objectives  of  the  field  calculation  procedure,  a  limiting  assumption  is 
employed  that  the  river  flows  with  a  constant  cross-sectional  velocity  so 
that  the  center  of  mass  of  the  spilled  chemical  moves  downstream,  along  a 
longitudinal  line  from  the  spill  location,  at  a  constant  rate  equal  to  the 
river  velocity. 

As  the  chemical  mass  moves  downstream,  it  will  expand  about  its  center 
owing  to  the  action  of  turbulent  motion.  The  entire  mass  will  be  carried 
downstream  in  a  uniform  manner,  and  the  mass  will  grow  in  size  as  its  edges 
are  mixed  with  the  water  by  turbulence.  This  growth  is  accompanied  by  a 
proportional  decrease  in  concentrations  within  the  chemical  mass.  At  any 
particular  time  after  the  discharge  occurs,  the  greatest  concentration  in 
water  will  occur  at  the  location  of  the  center  of  the  moving  chemical  mass. 
As  the  chemical  continues  to  move  and  spread,  this  maximum  concentration 
is  similarly  reduced. 

The  degree  of  spreading  which  occurs  as  the  chemical  moves  downstream 
depends  on  the  river  velocity,  channel  roughness,  and  the  size  and  shape  of 
the  river  channel.  Faster  spreading  causes  a  more  rapid  decrease  of  the 
maximum  concentration  at  the  center  of  the  moving  chemical  mass. 

Discharges  of  a  chemical  may  occur  at  any  point  in  the  river  channel. 
The  behavior  described  above  of  the  discharged  chemical  in  a  flowing  river 
approximates  discharges  which  occur  near  the  center  of  the  river,  removed 
from  immediate  influences  of  the  river  banks.  For  discharges  which  occur 
close  to  shore,  the  spreading  of  the  chemical  in  water  will  quickly  become 


distorted  by  the  nearer  shore.  Within  a  downstream  distance  equal  to  rough¬ 
ly  four  or  five  times  the  river  width,  the  field  calculation  procedure  can 
obtain  only  very  approximate  estimates  for  concentrations  from  spills  ac¬ 
tually  occurring  close  to  shore.  At  greater  distances  a  more  accurate 
representation  is  obtained  since  the  local  effects  of  the  spill  conditions 
become  diminished  as  the  moving  chemical  mass  becomes  distributed  throughout 
the  river  channel. 

2 .  REQUIRED  DATA 

The  data  items  required  to  perform  the  field  calculation  procedure 

are: 

a.  Channel  Width  =  the  average  width  of  the  river  channel  in  feet. 

For  channel  widths  obtained  in  other  units,  conversion  to  units  of 
feet  is  required.  The  calculation  procedure  employs  a  series  of 
graphs  each  of  which  is  used  for  a  range  of  values  of  the  channel 
width. 

For  any  particular  river  channel,  the  average  channel  width  can 
be  estimated  by  selecting  the  appropriate  range  from  the  list  given 
below.  For  river  widths  near  the  separation  between  two  categories, 
the  category  containing  smaller  values  should  be  selected. 

(1)  Width  less  than  75  feet 

(2)  Width  75  to  200  feet 

(3)  Width  200  to  400  feet 

(4)  Width  400  to  800  feet 

(5)  Width  800  to  1200  feet 

(6)  Width  1200  to  1800  feet 


(7) 

Width 

1800 

to 

2200 

feet 

(8) 

Width 

2200 

to 

2800 

feet 

(9) 

Width 

2800 

to 

3400 

feet 

(10) 

Width 

greater 

than 

3400  feet 

b.  Channel  Depth  =  the  average  depth  of  the  river  channel  in  feet. 

For  channel  depths  obtained  in  other  units,  conversion  to  units 

of  feet  is  required.  The  calculation  procedure  employs  different 
graphs  for  different  river  depths  varying  from  5  to  200  feet. 
However,  reasonable  ranges  of  river  depth  values  generally  dif¬ 
fer  for  different  river  widths,  and  the  calculation  procedure 
uses  different  depth  curves  on  each  graph.  The  curve  correspond¬ 
ing  to  the  next  smaller  river  depth  should  be  selected. 

c.  Spilled  Amount  =  the  total  quantity  of  liquid  chemical  discharged 
into  the  water  in  tons.  If  estimates  of  the  quantity  spilled  are 
obtained  in  other  units,  conversion  to  units  of  tons  is  required. 

d.  Downstream  Distance  =  the  distance  downstream  from  the  location 
of  the  spill  at  which  an  estimate  of  the  maximum  concentration  is 
to  be  obtained.  Concentration  values  are  tabulated  for  a  range 
of  downstream  distances  from  0.1  to  100  nautical  miles.  If  the 
distance  is  obtained  in  other  units,  conversion  to  nautical  miles 
is  required  (1  nautical  mile  =  1.15  statute  miles  =  6076  feet). 
Values  of  concentration  factors  can  be  obtained  directly  from 
graphs  for  any  downstream  distance  between  0.1  and  100  nautical 
miles. 

e.  Hazardous  Concentrations  =  the  calculation  procedure  determines  the 
maximum  concentration  at  a  given  location,  or  the  extent  over  which 
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concentrations  may  be  expected  to  exceed  any  particular  hazard 
level.  These  concentrations  are  expressed  in  units  of  milligrams  per 
liter.  To  utilize  or  interpret  this  information,  an  evaluation  of 
the  concentrations  at  which  different  levels  of  hazard  are  considered 
to  exist  is  necessary.  These  hazard  levels  will  depend  on  the  toxicity 
of  the  chemical,  the  different  types  of  aquatic  organisms  of  concern, 
spill  consequences  in  terms  of  water  use  (e.g.,  industrial  intake  or 
public  consumption),  and  other  similar  types  of  factors. 

3.  PROCEDURE 

When  a  low-density  chemical  spill  occurs  on  a  flowing  stream,  two  calcula¬ 
tions  can  be  made,  depending  upon  the  parameters  given  and  the  results  desired: 
(1)  the  concentration  of  the  chemical  in  the  water  at  some  distance  downstream 
from  the  spill  site,  or  (2)  the  distance  downstream  from  the  spill  site  where 
the  chemical  concentration  in  water  is  no  longer  considered  a  hazard. 

The  material  that  follows  gives  a  guide  to  the  procedure  for  field  calcu¬ 
lation  and  presents  both  a  sample  calculation  and,  immediately  alongside  the 
sample,  an  area  where  the  exact  hazard  for  the  chemical  and  spill  condition 
under  consideration  may  be  calculated.  Calculations  can  then  be  made  right 
on  the  page  alongside  the  sample  calculation.  The  calculation  should  be  made 
in  pencil,  so  that  the  results  may  be  erased  and  the  calculation  sheet  reused. 
The  sample  calculation  should  be  studied  carefully  to  understand  how  the  answers 
are  derived  for  the  sample  calculation  before  proceeding  with  the  calculation 
of  the  hazards  for  the  chemical  spill  under  consideration. 
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a.  Downstream  Concentration  at  any  Point 

Tabulate  below  the  information  required  for  calculating  the  water  pollu¬ 
tion  hazards  in  a  flowing  stream  at  some  distance  downstream  from  the  spill 
site : 

SAMPLE  CALCULATION 

Chemical:  Hydrazine 

Amount  Spilled:  20  tons 
Stream  Width,  W  300  feet 
Stream  Depth,  d  30  feet 
Select  a  distance  x  of  interest 
downstream.  For  example  x  =  0.5 
nautical  mile  downstream  of  the 
spill 

Place  a  check  mark  next  to  the  stream  width  which  most  closely  matches 
the  above  tabulated  stream  width  and  determine  the  figure  to  be  used  in 
the  calculation  procedure.  For  stream  widths  on  the  border,  use  the  smaller 
category. 

Stream 
Width  (feet) 

0-75 

75-200 

200-400 

400-800 
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Figure  to 
be  Used 

A-l 

A- 2 

A- 3 

A- 4 


For 

Example 


Calculation 

Procedure 


CALCULATION  PROCEDURE 

(use  pencil  so  it  can  be  erased) 


W  = 
d  = 


tons 

feet 

feet 


nautical 

miles 


800-1200 
1200-1800 
1800-2200 
2200-2800 
2800-3400 
Greater  than  3400 


A- 5 
A- 6 
A- 7 
A- 8 
A- 9 
A-10 


Determine  the  chemical  concentration  per  ton  spilled  factor  (C/T)  from 
the  stream  depth  (d),  the  distance  downstream  from  the  spill  (x) ,  and  the 
figure  identified  above.  The  figures  are  given  in  Appendix  A  of  this  manual. 
Do  not  interpolate  between  stream  depths;  use  the  next  smaller  stream  depth. 


For  the  20-ton  spill  of  hydrazine 
in  a  stream  which  is  300  feet  wide 
and  30  feet  deep,  use  the  20-foot 
depth  curve  on  Figure  A- 3  to  de¬ 
termine  the  concentration  fac¬ 
tor  (C/T)  of  hydrazine  0.5 
nautical  mile  downstream  of  the 
spill. 


Concentration  _  800  mg/liter _ 

Factor  (C/T)  per  ton  spilled 


mg/liter  per  ton 
spilled 


Calculate  the  concentration  at  the  downstream  site  from  the  factor  (C/T) 


and  the  following  equation: 
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Concentration  C  =  (C/T)  (Tons  spilled) 

For  the  20-ton  spill  of 
hydrazine,  the  factor 
C/T  =  800  mg/liter  per  ton 
spilled  and  the  tons  spilled 
T  =  20 

C  =  (800)  (20)  =  16.000  mg/liter 
at  x  =  0.5  nautical  mile  downstream 

b.  Downstream  Extent  of  Hazard 
To  determine  the  distance  downstream  from  the  spill  site  where  the 
chemical  concentration  is  no  longer  considered  a  hazard,  enter  below  the 
desired  concentration  limit  in  water  in  mg/liter  for  the  specific  chemical 
(a  limit  value  of  10,000  mg/liter  is  used  below  for  illustration  only). 


C  =  (  )  (  )  =  _  mg/liter 


(c/t)l 


(Concentration  Limit) 
(Tons  Spilled) 
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For  the  20-ton  hydrazine  spill 


(C/T)l 


(10,000) 

20 


=  500  mg/liter 
per  ton 
spilled 


_  ( _ l  m 

(  ) 


mg/liter 
per  ton 
spilled 


Determine  the  maximum  downstream  extent  of  the  hazard  from  the  factor 


(C/T)  ,  the  stream  depth  (d),  and  the  figure  identified  above. 

i-< 


For  the  20-ton  hydrazine 

spill  in  a  stream  which  is 

300  feet  wide  and  30  feet 

deep,  use  the  20-foot  depth 

curve  on  Figure  A- 3  and  a 

(C/T)  =  500  to  determine 

L 

the  maximum  downstream  dis¬ 
tance  for  the  hazard  con¬ 
centration  limit. 


Maximum  hazardous 
distance 


=  0.85  nautical  mile 


nautical  miles 


The  above  procedures  are  summarized  in  Figures  1  and  2  and  are  provided  for 
quick  reference. 

The  peak  concentration  at  any  intermediate  point  between  the  spill  site 
and  the  maximum  hazardous  distance  —  and  for  that  matter  any  point  beyond 
this  maximum  distance  —  can  be  read  directly  off  the  figure  used  above  by 
just  following  the  depth  curve  and  reading  the  concentrations  at  various 
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DISTANCE  DOWNSTREAM  FROM  SPILL 
(NAUTICAL  MILES) 

CONCENTRATION  FACTOR  FOR  SOLUBLE 
CHEMICAL  IN  A  FLOWING  STREAM 
(WIDTH  200  TO  400  FEET) 


downstream  distances.  These  concentrations  are  based  on  "per  ton  of  chemical 


spilled,"  and  therefore  must  be  multiplied  by  the  number  of  tons  spilled  to 

y 

give  the  actual  peak  concentrations.  In  addition,  the  time  that  the  peak 
concentration  of  the  chemical  will  reach  a  given  point  downstream  is  simply 
that  distance  divided  by  the  stream  velocity.  However,  some  of  the  chemical 
may  reach  a  given  point  downstream  well  before  the  peak  concentration  does. 

Appendix  A  of  this  manual  contains  the  necessary  graphs,  Figures  A-l  to 
A-10,  for  the  field  calculation  procedure.  Section  IV  of  this  manual  describes 
a  series  of  data  tables,  from  which  the  graphs  were  prepared,  which  may  be 
similarly  used.  The  data  tables  are  contained  in  Appendix  B  of  this  manual. 
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SECTION  III 


USE  OF  GRAPHS  FOR  CALCULATION  PROCEDURE 

The  10  graphs  presented  in  Appendix  A  are  used  with  a  simple  calculation 
procedure  to  determine  the  maximum  downstream  concentration  in  water  of  a  solu¬ 
ble  chemical  which  has  spilled  into  a  flowing  stream. 

The  graphs  give  the  concentration  factor  as  a  function  of  distance 
downstream  from  the  spill  site  and  the  depth  of  the  stream  for  various 
width  ranges  of  the  stream. 

For  actual  estimated  river  depths  between  those  values  displayed, 
interpolation  may  be  used  for  approximate  results,  or  the  next  smaller 
stream  depth  curve  selected  for  conservative  results. 

Each  graph  corresponds  to  a  range  of  values  for  the  stream  width. 

Select  the  appropriate  graph  for  the  width  of  the  stream  into  which  the 
spill  has  occurred.  For  stream  widths  close  to  the  limit  of  a  range, 
select  the  graph  for  the  smaller  category  for  conservative  results.  The 
graphs  and  corresponding  width  intervals  are: 


Stream 
Width  (feet) 

0-75 

75-200 

200-400 

400-800 

800-1200 

1200-1800 


Figure  to 
be  Used 

A-l 

A- 2 

A- 3 

A- 4 

A- 5 

A-6 
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Stream 
Width  (feet) 


Figure  to 
be  Used 


1800-2200 

A- 7 

2200-2800 

A- 8 

2800-3400 

A- 9 

Greater  than  3400 

A- 10 

Quantities  used  or  determined  from  these  graphs  are  measured  in  units 

Stream  width  in  feet 
Stream  depth  in  feet 

Distance  downstream  from  spill  site  in  nautical  miles 
Concentration  factor  in  mg/liter  per  ton  of  spilled  chemical. 
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SECTION  IV 


USE  OF  DATA  TABLES 

The  10  tables  presented  in  Appendix  B  contain  values  of  the  concentration 
factor  tabulated  for  a  range  of  values  of  stream  width,  stream  depth,  and 
distance  downstream  from  the  spill  location.  Data  contained  in  these  tables 
were  selected  to  prepare  the  graphs  for  the  manual  calculation  procedure  given 
in  Appendix  A.  In  some  cases  the  tables  also  contain  additional  data  points 
which  could  be  useful  for  unusual  channel  geometries  or  as  interpolation  aids. 

The  tables  give  the  concentration  factor  as  a  function  of  distance  down¬ 
stream  from  the  spill  site  and  the  depth  of  the  stream  for  various  values  of 
stream  width. 

For  actual  estimated  river  depths  between  those  values  displayed,  inter¬ 
polation  may  be  used  for  approximate  results,  or  the  next  smaller  stream  depth 
column  may  be  selected  for  conservative  results. 

Each  table  corresponds  to  a  range  of  values  for  the  stream  width.  Select 
the  appropriate  table  for  the  width  of  the  stream  into  which  the  spill  has 
occurred.  For  stream  widths  close  to  the  limit  of  a  range,  select  the  table 
for  the  smaller  category  for  conservative  results.  The  tables  and  correspond¬ 
ing  width  intervals  a re: 


Stream 
Width  (feet) 

0-75 

75-200 

200-400 


Table  to 
be  Used 

B-l 

B-2 

B-3 
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Stream 
Width  (feet) 


Table  to 
be  Used 


400-800 

B-4 

800-1200 

B-5 

1200-1800 

B-6 

1800-2200 

B-7 

2200-2800 

B-8 

2800-3400 

B-9 

Greater  than  3400 

B-10 

Quantities  used  or  determined  from  these  tables  are  measured  in  units 

of: 

Stream  width  in  feet 
Stream  depth  in  feet 

Distance  downstream  from  spill  site  in  nautical  miles 
Concentration  factor  in  mg/liter  per  ton  of  spilled  chemical. 
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SECTION  V 


ANALYTICAL  BACKGROUND 


1.  INTRODUCTION 

The  graphs  and  tables  contained  in  this  field  manual  are  based  on  an 
analysis  of  the  dispersion  of  a  spilled  chemical  into  a  flowing  river.  Details 
of  the  formulation  of  the  equations  governing  the  concentration  behavior  are 
described  in  a  separate  report  (ESL-TR-80-07) .  In  this  section  of  this  re¬ 
port,  the  resulting  general  equations  are  assumed  to  be  given,  and  the  computa¬ 
tions  then  required  to  prepare  the  graphs  and  tables  for  field  use  are  de¬ 
scribed.  Maximum  concentrations  are  obtained  by  assuming  instantaneous  instead 
of  continuous  release  conditions. 

Dispersion  of  a  spilled  chemical  into  a  non-tidal  river  can  be  viewed 
as  equivalent  to  dispersion  in  still  water,  subject  to  the  influence  of 
two  additional  factors:  the  bulk  fluid  motion  of  the  river  current,  and 
the  constraints  imposed  by  the  banks  and  bottom  of  the  river  channel.  For 
a  spill  into  still  water,  the  movement  of  the  spilled  chemical  occurs  in 
all  directions  away  from  the  center  of  mass  of  the  spilled  chemical.  The 
center  of  mass  remains  stationary  at  the  spill  location,  and  the  maximum 
or  peak  concentration  at  any  time  after  the  start  of  the  spill  occurs  at 
the  spill  location. 

For  a  river  setting,  the  river  channel  is  assumed  to  be  rectangular, 
of  uniform  cross-section,  and  a  rectangular  coordinate  system  is  taken 
with  the  origin  at  the  center  of  the  channel  on  the  water  surface  where 
x  gives  downstream  distance  from  the  spill  location,  y  gives  the 
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cross-channel  position,  and  positive  z  gives  depth  so  as  to  form  a  right- 
handed  coordinate  system.  Considering  only  the  influence  of  the  river 
motion,  the  flow  is  assumed  to  be  uniform  across  the  cross-section  of  the 
river,  in  the  direction  of  the  positive  x  axis,  and  the  velocity  is  given 
as  u.  The  center  of  mass  of  the  dispersing  chemical  is  transported  down¬ 
stream  by  the  bulk  fluid  motion,  moving  with  a  velocity  u  so  that  the 
distance  moved  in  time  t  is  given  by  ut.  Relative  to  the  center  of  mass 
of  the  spilled  substance,  the  coordinates  become  stationary,  and  the  type 
of  dispersion  behavior  of  the  still  water  case  applies.  That  is,  at  any 
time  t,  after  the  start  of  the  spill,  the  maximum  concentration  for  any 
location  in  the  river  channel  occurs  at  the  location  of  the  center  of  mass 
of  the  spilled  chemical. 

About  the  center  of  mass  of  the  spilled  substance,  the  initial  concen¬ 
tration  distributions  are  Gaussian  so  that  for  times  greater  than  zero,  the 
concentrations  decrease  with  distance  from  the  center  of  mass,  but  have  some 
value  at  all  distances.  However,  at  very  large  distances,  the  concentrations 
are  very  small.  Conservation  of  mass  can  be  applied  to  define  a  region  of 
the  water  body,  or  "volume,"  centered  about  the  center  of  mass  of  the  spilled 
substance,  within  which  some  fixed  amount,  for  example  95  percent  of  the  total 
dispersing  mass  is  initially  contained. 

As  the  elapsed  time  from  the  start  of  the  spill  increases,  the  "volume" 
containing  the  dispersing  chemical  both  moves  downstream  with  a  velocity  u 
and  grows  in  size.  The  growth  continues  until  either  a  channel  bank  or 
the  river  bottom  is  encountered.  Further  growth  in  that  direction  is  im¬ 
peded,  and  the  nature  of  the  concentration  distribution  is  modified.  It  is 
assumed  that  these  boundaries  are  impenetrable,  thus  the  amount  of  substance 
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contained  in  the  portion  of  the  volume  that  would  have  grown  beyond  the 
channel  banks  or  bottom  is  "reflected"  back  into  the  river  channel.  The 
method  of  obtaining  the  additional  contributions  to  the  concentration  in  the 
river  channel  of  the  reflected  amount  of  substance  involves  summing  concentra¬ 
tion  distributions  from  additional  virtual  spill  sources  or  "images"  located 
outside  the  boundaries  of  the  river  channel. 

The  resulting  equation  used  to  describe  this  behavior  is  given  as: 


c(x,y,z,t)  = 


2M 


( A tt t )  3^2  \[e  e  e~ 
Y  x  y  z 


l*-ut)‘ 

-kt  "  4  V 

e  •  e 
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+  e 


-  (z-2d)  _  (z+2d) ' 


4et  4et  4et 

z  ,  z  ,  z 

e  +  e  +  e 


where : 


c(x,y,z,t)  =  concentration  at  a  location  x,  y,  z,  and  at  time 

3 

t  after  start  of  spill,  gm/cm 

x,y,z  =  coordinates  of  point  in  river  channel  at  which 

concentration  is  obtained,  cm 
t  =  elapsed  time  from  start  of  spill,  sec 

M  =  quantity  of  liquid  substance  released,  gms 

k  =  decay  coefficient,  sec  ^ 
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u  =  stream  velocity,  cm/sec 

p 

ex>ey»ez  =  turbulent  dispersion  coefficients,  cm  /sec 

w  =  mean  river  channel  width,  cm 

d  =  mean  river  channel  depth,  cm 

a  =  spill  offset;  location  of  spill  across  channel 

width  relative  to  river  centerline,  cm 
When  spilled  into  a  stream  or  river,  the  behavior  of  a  chemical  depends 

on  a  number  of  factors.  These  include  the  physical  and  chemical  properties 
of  the  chemical,  the  flow  conditions  in  the  river,  and  the  location  and 
nature  of  the  release.  If  the  area  of  the  source  of  the  spill  is  small  in 
relation  to  the  size  of  the  river,  the  dispersion  of  the  chemical  will  be 
in  all  directions.  In  this  phase,  the  dispersion  is  three  dimensional,  and 
the  concentrations  obtained  from  the  above  equation  depend  on  the  coordinates 
(x,y,z)  of  the  location  of  interest.  It  can  be  seen  that  at  any  time  t, 
during  the  initial  stages  of  dispersion,  the  maximum  concentration  occurs 
at  the  surface  (z=0) ,  at  a  cross  channel  location  equal  to  the  spill  off¬ 
set  (y=a)  if  the  offset,  a,  is  less  than  the  half-width  of  the  river,  and 
at  a  downstream  distance  (x=ut)  corresponding  to  the  bulk  motion  of  the 
center  of  mass  of  the  spilled  chemical. 

Near  the  spill  location,  the  concentrations  are  significantly  dependent 
on  the  location  of  the  spill,  manner  of  release, and  a  range  of  other  local 
effects.  As  the  distance  from  the  spill  location  increases,  the  concentra¬ 
tions  obtained  from  this  equation  tend  to  become  evenly  distributed  over 
the  cross-section  of  the  river,  and  localized  effects  of  the  spill  condi¬ 


tions  are  reduced. 
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Since  the  cross-sectional  variations  of  concentration  are  significant 
during  this  early  stage  of  spreading,  descriptions  of  the  shape  of  the  river 
cross-section  and  the  river  velocity  distribution  across  the  cross-section 
are  necessary.  The  concentration  equation  assumes  a  rectangular  channel 
cross-section  of  constant  width  and  depth,  and  a  constant  river  velocity, 
uniform  over  the  river  cross-section. 

As  the  dispersion  chemical  mass  moves  downstream,  the  maximum  concen¬ 
tration  occurs  at  the  location  of  the  moving  center  of  mass,  which  is  trans¬ 
lated  in  the  longitudinal  direction  of  river  motion  as  long  as  the  confining 
effects  of  the  river  channel  banks  and  bottom  are  minimal.  At  longer  dis¬ 
tances  from  the  spill  location,  depending  on  the  cross-channel  position  of 
the  spill  location,  reflections  of  the  dispersing  chemical  will  cause  the 
location  of  maximum  concentration  to  drift  away  from  this  axis.  However, 
if  the  spill  location  is  assumed  to  be  at  the  center  of  the  river,  symmetry 
gives  the  result  that  the  location  of  maximum  concentration  continues  to 
occur  at  the  centerline. 

Graphs  and  tables  of  maximum  concentration  are  then  obtained  from  the 
general  equation  using  coordinate  values  x  =  ut,  y  =  0,  z  =  0,  and  the  spill 
location  is  taken  to  be  at  the  center  of  the  river,  using  a=0.  Since  the  gen¬ 
eral  concentration  equation  includes,  to  within  a  first  order  approximation, 
terms  to  account  for  the  reflection  of  dispersing  chemical  by  the  channel  banks 
and  boundaries,  this  equation  is  used  for  all  distances  from  the  spill  loca¬ 
tion.  For  large  distances  from  the  spill  location,  an  alternate  formulation 
of  the  concentration  equation  can  be  obtained  based  on  the  assumption  that  the 
spreading  chemical  has  become  uniformly  distributed  over  the  cross-section  of 
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the  river  channel.  This  approach  is  briefly  described  in  a  following  section, 
however,  since  terms  accounting  for  the  reflections  from  the  river  channel 
banks  and  boundaries  were  incorporated  in  the  general  concentration  equation 
given  above,  adaptation  of  this  alternate  formulation  for  field  use  was  not 
necessary. 

2 .  EVALUATION 

a.  Simplification  of  Equation 

As  discussed  above,  the  graphs  and  tables  of  maximum  concentration  for 
field  use  were  obtained  by  setting  the  coordinates  y=z=0,  the  spill  offset, 
a,  to  zero,  and  x=ut.  Since  the  maximum  concentration  at  a  location  x  oc- 
curs  at  a  time  equal  to  — ,  substitution  of  these  coordinates  gives  an  ex¬ 
pression  for  the  maximum  concentration  directly  as  a  function  of  x  and  not 
t.  In  addition,  further  substitution  shows  that  the  velocity  terms  cancel, 
so  that  the  maximum  concentration  as  a  function  of  x  is  independent  of  the 
river  velocity  u. 

The  effect  of  chemical  decay  or  degradation  in  the  aquatic  environ- 

“k  t 

ment  is  included  in  the  general  concentration  equation  by  the  term  e 
which  models  an  exponential  decay  process.  The  decay  results  in  a  reduc¬ 
tion  of  the  total  quantity  of  dispersing  chemical,  which  in  turn  directly 
reduces  the  resulting  estimates  of  concentrations.  Since  in  many  cases 
products  of  decay  or  decomposition  are  also  hazardous,  conservative  concen¬ 
tration  estimates  are  obtained  by  taking  k=0. 

Substitution  of  these  values  gives  the  equation  for  the  maximum  con¬ 
centration  as: 
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where  c(x)  gives  the  maximum  concentration  at  a  location  x  as  a  function 
of : 

x,  downstream  distance  from  the  spill  location 
w,  mean  river  width 
d,  mean  river  depth 

M,  total  quantity  of  spilled  chemical,  and 

e  ,e  ,e  ,  dispersion  coefficients, 
x  y  z 

The  velocity  u  appearing  in  the  equation  is  removed  when  empirical  ex¬ 
pressions  for  the  dispersion  coefficients  are  substituted. 

b.  Evaluation  of  Dispersion  Coefficients 

The  concentration  equation  is  written  above  in  Centigrade-Gram-Secono  (CGS) 
units,  and  the  appropriate  equations  for  the  turbulent  dispersion  coefficients 
are  given  by: 
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ez  =  0.067  U* 

e  =  0. 1  e 
x  z 

ey  =  0.23  U*  if  d  <  100 

e  =  e  if  ^  >  100 

y  x  d 

The  ratio  of  river  width  to  depth  is  used  to  obtain  different  expressions 

w  w 

for  the  coefficient  e  for  narrow  rivers  (—  <  100)  or  wide  rivers  (—  >  100) . 

yd  d 

The  hydraulic  radius,  R^,  is  given  by  the  cross  sectional  area  divided 
by  the  wetted  perimeter: 

„  _  w  ‘  d 

\  2  d  +  w 

* 

The  shear  velocity,  U  ,  in  units  of  era/ sec  is  given  by: 

U*  =  6.7305  n  • 


u 


where  n  is  the  Manning  roughness  coefficient.  In  this  formulation  for 
field  application,  a  coefficient  value  of  n  =  0.03  is  assumed,  and  the  dis¬ 
persion  coefficients  are  obtained  as  functions  of  w,  d, and  u. 

Substitution  gives  the  values  of  the  dispersion  coefficients  in  units 
2 

of  cm  /second,  for  n  =  0.03,  as: 
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e 

x 


(1.  353  x  l(f  3)  u 


e  =  10  •  e 
z  x 


e 

y 


=  (4.644  x  10  2) 


u 


for  “  <  100 
d 


or 


e  =  e  for  —  >  100 

y  x  a 

c.  Selection  of  Parameters 

Since  by  substitution  the  velocity  terms,  u,  cancel ,  the  maximum  concen¬ 
tration  for  the  particular  assumptions  employed  reduces  to  a  function 
only  of  river  width  (w) ,  river  depth  (d),  downstream  distance  from  the 
spill  location  (x) ,  and  total  quantity  spilled  (M) . 

Since  the  maximum  concentration  at  a  location  x  is  directly  propor¬ 
tional  to  the  total  quantity  spilled,  the  graphs  for  field  use  are  generated 

c  (x) 

to  obtain  the  ratio  — — ,  or  concentration  per  unit  quantity  spilled,  as  a 
concentration  factor.  In  application,  the  estimate  of  actual  concentration 
is  obtained  by  multiplying  the  total  quantity  of  substance  by  the  appro¬ 
priate  value  of  the  factor.  To  express  spill  quantities  in  units  of  tons, 
the  concentration  factor  is  obtained  by  evaluating  the  concentrations  re¬ 
sulting  from  a  release  of  1  ton  of  substance.  Converting  to  CGS  units  for 
use  in  the  concentration  equation  as  written  above  gives: 
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M  =  (1.0)  (2000)  (454)  in  grams 


A  range  of  river  width  and  depth  values,  in  units  of  feet  were  selected 
to  describe  most  river  channel  dimensions  of  practical  concern,  and  concen¬ 
trations  were  computed  for  each  combination  of  values.  All  resulting 
computed  values  a.-e  given  in  the  tables  in  Appendix  B.  However,  the  graphs 
in  Appendix  A  shew  only  the  most  realistic  of  these  combinations.  Values 
selected  for  river  depths  and  widths  were: 

depth  =5,  10,  20,  30,  50,  100,  200  (feet) 

width  =  50,  1G0,  200,  400,  800,  1200,  1800,  2200,  2800,  3500  (feet) 

For  use  with  the  concentration  equation  in  CGS  units  these  were  converted 
to  give: 


d  =  (depth  in  feet)  (12)  (2.54)  in  cm 

w  =  (width  in  feet)  (12)  (.2.54)  in  cm 

Concentrations  were  then  obtained  for  plotting  over  downstream  dis¬ 
tances  in  units  of  nautical  miles  at  points  selected  as: 


distance  =  0. 

1, 

0.2, 

0.  3, 

0.4, 

0.5, 

0.6,  0.7, 

0.8,  0.9,  1.0,  2 

3. 

o, 

4.0, 

5.0, 

6.0, 

7.0, 

8.0,  9.0, 

10.0,  20.0,  30.0 

40.0,  50.0,  60.0,  70.0,  80.0,  90.0,  100.0 


i 
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Conversion  to  CCS  units  used: 


x  =  (distance  in  n.m.)  (2.54)  (12)  (5280)  (1.15155)  in  cm 


3 

The  concentration  equation  gives  the  result  in  units  of  gm/ cm  ;  tabu¬ 
lation  in  units  of  mg/liter  (per  ton  spilled)  was  obtained  from: 


3  6 

concentration  =  (c  in  gm/cm  )  x  10  ,  mg/liter 


3 .  ALTERNATE  FORMULATION 

The  spreading  of  a  spilled  chemical  is  assumed  to  occur,  in  general, 
in  three  dimensions  until  further  horizontal  or  vertical  movement  is  con¬ 
strained  by  the  channel  banks  or  bottom.  For  most  river  channels  of  practical 
interest,  a  spilled  chemical  will  first  become  more  or  less  uniformly  dis¬ 
tributed  over  the  depth  of  the  river,  then  further  spreading  horizontally 
occurs  to  produce  a  uniform  distribution  across  the  width  of  the  river 
channel.  The  order  of  time  for  horizontal  spreading  to  produce  measurable 
concentrations  at  the  river  banks  is  given  by: 

b2 

t  =  — 
c  e 

y 

w 

where  b  =  —  is  the  half-width  of  the  river  channel. 

The  initial  period,  t^,  is  defined  as  the  duration  over  which  three¬ 


dimensional  spreading  can  be  assumed  to  occur,  and  is  given  by: 


Since  the  coordinate  of  the  observation  point  of  interest  is  taken 
at  the  center  of  mass  of  the  spilled  chemical,  this  criteria  can  be  ex¬ 
pressed  in  terms  of  an  initial  distance  from  the  spill  location,  x^,  which 
is  given  as: 

b2 

x.  =  u  •  t.  =  0.3  u  — 

11  e 

y 

For  distances  x  less  than  x. ,  the  effect  of  the  channel  banks  in  con- 

1 

fining  the  distribution  of  the  spilled  chemical  is  small,  and  the  equations 
for  three  dimensional  spreading  are  used.  For  distances  greater  than  x. , 
the  effects  of  the  channel  banks  become  more  pronounced,  and  eventually 
the  spilled  chemical  becomes  uniformly  distributed  across  the  cross-sec¬ 
tion  of  the  river  channel.  Further  spreading  occurs  only  longitudinally. 

Since  the  three  dimensional  equation  utilized  to  obtain  the  concentra¬ 
tions  includes  terms  which  account  for  the  effects  of  the  channel  banks  and 
boctom  in  confining  the  spreading,  to  a  first  order  approximation,  this 
equation  has  been  used  for  all  values  of  the  distance  from  the  spill  loca¬ 
tion. 

If  however  it  is  assumed  that  the  chemical  is  uniformly  mixed  across 
the  river  channel  cross-section,  then  the  appropriate  concentration  equa¬ 
tion  for  one-dimensional  spreading  is  given  by: 


where  c,  M,  t,  x,  u,  and  k  are  as  defined  previously.  The  cross-sectional 
area  of  the  river  channel  is  A,  obtained  from 

a  -  ,  •  2 

A  =  w  •  d  in  cm 


and  E  is  an  effective  longitudinal  dispersion  coefficient,  in  units  of 
2 

cm  /second.  The  coefficient  E  represents  not  only  the  dispersion  e  but 
also  the  dispersion  of  the  chemical  due  to  the  differential  velocities  and 
concentrations  across  the  river  channel.  Since  the  formulation  of  the  ef¬ 
fective  longitudinal  dispersion  coefficient  E  is  different  from  e^,  and 
the  one-dimensional  equation  is  based  on  an  assumption  that  complete  uni¬ 
form  cross-sectional  mixing  has  occurred,  the  concentrations  obtained  from 
the  three-dimensional  equation  and  the  one-dimensional  equation  will  gen¬ 
erally  be  different,  giving  rise  to  a  discontinuity  between  the  concentra¬ 
tions  computed  from  each  equation.  Since  the  basic  assumptions  underlying 
each  equation  differ,  it  is  not  necessarily  advisable  to  artificially  re¬ 
move  the  discontinuity  if  the  three  dimensional  and  one-dimensional 
equations  are  applied  to  the  same  spill  scenario. 

Substituting  for  t  from  x=ut,  and  using  k=0  and  A=w*d,  gives  the  con¬ 
centration  equation  in  a  reduced  form  as: 
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c(xj 


wd  *  /  4  7r  E  — 
u 


The  longitudinal  dispersion  coefficient,  E,  is  computed  using  the 
shear  velocity  and  hydraulic  radius  from: 


X  .  Z 

E  =  a  u  m  cm  /second 


where  the  constant  a  depends  on  the  ratio  of  the  river  width  to  depth: 

a  =  20.22  for  ~  <  100 
d 

a  =  225.  for  ^  >  100 

d 

It  should  be  noted  that  the  value  of  e  used  to  obtain  the  initial  time, 

y 

t^,  or  distance,  x^,  is  also  similarly  dependent  on  the  width  to  depth 
ratio. 

Since  the  dispersion  coeff icient,  E, depends  on  the  river  velocity,  u, 

in  the  same  way  as  e  ,  e  ,  and  e  ,  it  can  be  seen  that  the  resulting  concen 

x  y  z 

tration,  c(x),  is  independent  of  u.  For  a  particular  river  channel  cross 
section,  this  gives  a  concentration  profile  along  the  downstream  direction 
that  is  inversely  proportional  to  the  square  root  of  the  distance  from  the 


spill  location. 


4.  LIMITATIONS  AND  MAJOR  ASSUMPTIONS 

In  addition  to  the  basic  assumptions  underlying  the  derivation  and 
formulation  of  the  concentration  equation  utilized  to  produce  the  graphs 
and  tables  for  field  use,  reviewed  in  following  paragraphs,  the  analytical 
expression  contains  a  singularity  at  the  spill  location.  That  is,  the 
initial  value  of  the  concentration  at  the  spill  location  is  infinite,  and 
for  very  small  distances  from  the  spill  location,  the  peak  concentration 
at  the  center  of  the  moving  spill  mass  may,  as  a  result,  exceed  the  density 
of  the  spilled  chemical.  For  this  reason,  caution  should  be  exercised  to 
interpret  estimated  concentrations  at  locations  very  close  to  the  spill 
location. 

Because  of  the  complexity  of  the  chemical  spill  process,  the  uncer¬ 
tainties  and  variabilities  associated  with  spill  conditions  and  the  nature 
of  the  environment  in  the  vicinity  of  the  spill,  and  the  difficulties  in¬ 
herent  in  describing  these  phenomena,  the  analysis  and  implementation  of 
the  water  dispersion  model,  from  which  the  field  calculation  procedures 
were  derived,  has  necessarily  been  based  on  numerous  assumptions.  Further 
assumptions  were  then  introduced  to  enable  simplification  of  the  calcula¬ 
tions  for  field  use.  The  degree  of  sophistication  attempted  was  carefully 
considered,  and  assumptions  or  limitations  introduced  to  enable  the  model 
to  be  applied  to  a  class  of  non-chemical  specific  discharges  in  a  range  of 
environmental  settings.  Also,  the  model  is  intended  for  use  in  real  or 
threatened  emergency  spill  situations,  in  addition  to  routine  assessments 
for  contingency  planning,  and  thus  the  input  data  required  is  restricted 
to  that  information  that  can  be  readily  observed,  estimated  or  assumed 


from  on-scene  observations  or  reports;  use  of  extensive,  detailed  site 
specific  data  is  precluded.  Major  assumptions  and/or  limitations  that  are 
incorporated  in  the  model  are  summarized  for  review  in  the  following  para¬ 
graphs  . 

Heat  sources  and  heat  sinks  are  neglected  and  the  assumption  is  made 
that  the  initial  temperature  of  the  spilled  chemical  and  the  receiving  water 
body  are  nearly  equal.  Any  initial  unequal  temperatures  would  ultimately 
come  to  equilibrium  at  a  temperature  very  nearly  equal  to  the  temperature 
of  the  water  into  which  the  spill  occurs  because  of  the  comparatively 
large  thermal  capacity  of  a  receiving  water  body  into  which  a  large  scale 
spill  may  occur.  During  the  initial  stages  of  dispersion,  the  difference 
in  the  temperatures  of  the  spilled  chemical  and  the  receiving  water  could 
effect  the  rate  of  dispersion.  The  significance  of  this  assumption  depends 
on  the  type  of  chemical,  and  relative  temperature  ranges  at  which  these 
are  transported. 

Temperature  differences  may  also  give  rise  to  buoyancy  effects. 

Studies  of  these  effects  have  been  reported  in  the  literature,  many  t>f  these 
dealing  with  thermal  discharges  from  power  plants  or  waste  water  discharges 
through  submerged  outlets  or  distributed  outfalls.  In  these  cases,  the 
discharge  is  lighter  than  the  receiving  water.  The  movement  of  the  dis¬ 
charge  as  it  rises  creates  secondary  induced  turbulent  currents,  and  the 
rate  of  dispersion  and  manner  in  which  it  takes  place  are  effected.  The 
water  dispersion  model  described  in  this  report  assumes  that  the  spill  oc¬ 
curs  onto  the  surface  of  the  waterway,  and  the  effect  of  buoyancy  has  not 
been  incorporated.  Thus  the  model  strictly  is  most  appropriate  for  those 
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liquids  that  are  neither  significantly  lighter  nor  denser  than  the  receiving 
water.  The  model  may  also  be  applied  for  the  dispersion  of  solid  particles, 
if  these  are  neutrally  buoyant  or  if  the  settling  times  are  large  in  com¬ 
parison  to  the  dispersion. 

Chemical  degradation  in  the  aquatic  environment  has  been  modeled  by  a 
first  order  rate  constant  process,  but  degradation  is  ignored  for  field 
calculations.  Additional  effects  of  chemical  reactions  or  phase  changes 
during  dispersion  have  not  been  incorporated.  Phenomena  associated  with 
chemical  reactions,  and  also  neglected,  include  resulting  dispersion  of 
the  products  of  reaction,  and  thermal  effects  from  the  heat  of  reaction. 

The  most  significant  model  assumption  may  be  that  no  vapor  is  liberated, 
and,  that  other  than  a  first  order  decay,  the  entire  mass  of  spilled 
chemical  is  dispersed.  The  model  assumes  the  chemical  is  fully  soluble 
in  water  (miscible  in  all  proportions),  and  that  all  the  discharged 
chemical  goes  into  solution  with  water.  A  separate  model  has  been  developed 
independently  to  estimate  vaporization  rates;  however,  the  resulting  re¬ 
duction  of  the  mass  dispersing  in  water  has  not  been  incorporated.  This  as¬ 
sumption  leads  to  estimates  of  concentrations  in  water  that  are  conserva¬ 
tive. 

Stratification  of  the  receiving  water  body,  and  the  interaction  with 
density  or  buoyancy  effects  have  not  been  included,  although  the  receiving 
water  body  is  considered  to  be  non-isotropic,  with  different  but  constant 
dispersion  coefficients  along  each  axis. 

Strictly,  the  model  applies  to  spills  of  large  quantities  that  occur 
under  assumed  instantaneous  or  continuous  discharge  conditions;  field 
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calculation  procedures  are  developed  only  for  instantaneous  releases.  For 
continuous  discharges,  the  rate  at  which  the  chemical  is  released  is  as¬ 
sumed  to  be  constant.  An  analysis  of  the  continuous  release  model  has 
formulated  an  approach  in  which  a  variable  mass  release  rate  can  be  modeled. 
However,  as  implemented,  the  model  is  limited  to  a  constant  release  rate 
since  for  the  purpose  of  expected  use  it  was  assumed  that  inadequate  in¬ 
formation  would  be  available  to  accurately  characterize  a  variable  rate. 

River  channels  are  modeled  as  having  a  constant  rectangular  cross  sec¬ 
tion,  and  a  constant  cross-sectional  average  river  velocity  has  been  assumed 
for  non-tidal  rivers.  For  tidal  rivers,  the  tidal  effect  has  been  modeled  by 
a  sinusoidal  velocity  imposed  on  the  non-tidal  component.  Velocity  varia¬ 
tions  caused  by  winds,  storms,  local  channel  obstructions,  and  similar  effects 
have  not  been  included.  The  boundaries  (banks  and  channel  bottom)  of  the  river 
channel  have  been  assumed  to  be  impenetrable  to  the  dispersing  mass,  and  only 
first  order  image  sources  have  been  included  to  model  the  effect  of  confined 
dispersion. 

In  regions  near  to  the  source  for  a  continuous  discharge  into  a  river, 
the  additional  longitudinal  travel  due  to  longitudinal  dispersion  is  neglected 
with  respect  to  the  bulk  motion  of  the  dispersing  mass  in  the  direction  of 
river  travel.  This  assumption  is  strictly  applicable  to  rivers  in  which  the 
rate  of  longitudinal  diffusion  is  small  with  respect  to  the  movement  with 
the  river  velocity;  however,  all  but  the  most  slowly  flowing  rivers  will 
give  reasonably  good  agreement  with  this  assumption. 

At  distances  far  from  the  location  of  a  spill  into  a  non-tidal  river, 
a  simplifying  assumption  is  made  that  the  dispersing  mass  reaches  a  uniform 
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cross-sectional  distribution,  and  further  dispersion  occurs  in  a  one-dimen¬ 
sional  manner  in  the  direction  of  river  flow.  While  the  assumption  is  rea¬ 
sonably  consistent  with  the  expected  behavior  of  the  mass  at  large  distances 
from  the  spill,  and  introduces  some  simplicity  in  the  model  formulation, 
the  resulting  difference  in  the  modeling  equations  may  cause  a  discontinuity 

in  concentration  estimates  between  the  "near"  and  "far"  regions.  Since  the 

< 

model  incorporates,  to  a  first  order,  the. boundary  effects  in  the  region 

near  the  spill  site,  concentrations  reached  at  long  distances  from  the  spill 
location  should  be  expected  to  approximate  those  obtained  by  one-dimensional 
analysis,  and  as  a  result  the  one-dimensional  analysis  is  not  essential. 

The  model  does  not  currently  include  provision  for  automatically  forcing  a 
match  between  these  near  and  far  field  equations,  and  the  results  obtained 
should  instead  be  interpreted  in  terms  of  the  type  of  dispersion  being 
modeled. 

Although  some  of  these  assumptions  and  limitations  have  greater  effect 
than  others,  it  is  generally  concluded  that  the  assumptions  lead  to  a  simp¬ 
lified,  but  reasonably  realistic,  model  with  which  estimates  of  concentra¬ 
tion  distributions  can  be  obtained  on  the  same  order  of  accuracy  as  the 
accuracy  to  which  the  required  model  Inputs  are  available. 
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APPENDIX  A 


GRAPHS  FOR  CALCULATION  PROCEDURE 

The  following  10  graphs  are  used  with  a  simple  calculation  procedure 
described  in  Section  II  to  determine  the  maximum  downstream  concentration  in 
water  of  a  soluble  chemical  which  has  spilled  into  a  flowing  stream.  Each 
graph  corresponds  to  a  range  of  values  for  the  stream  width.  Select  the  ap¬ 
propriate  graph  for  the  width  of  the  stream  into  which  the  spill  has  occurred. 
For  stream  widths  close  to  the  limit  of  a  range,  select  the  graph  for  the 
smaller  category  for  conservative  results.  The  graphs  and  corresponding  width 
intervals  are: 


Stream 

Figure  to 

Width  (feet) 

be  Used 

0-75 

A-l 

75-200 

A- 2 

200-400 

A- 3 

400-800 

A- 4 

800-1200 

A- 5 

1200-1800 

A- 6 

1800-2200 

A- 7 

2200-2800 

A- 8 

2800-3400 

A- 9 

Greater  than  3400 

A- 10 
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Concentration  Factor  (mg/liter  per  ton  of  spitted  chemical) 
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Figure  A-1  Concentration  Factor  for  Soluble  Chemical  in  a  Flowing  Stream 
(Width  Less  than  75  Feet) 
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Concentration  Factor  (mg/liter  per  ton  of  spilled  chemical) 
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Figure  A-2  Concentration  Factor  for  Soluble  Chemical  in  a  Flowing  Stream 
(Width  75  to  200  Feet) 
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Concentration  Factor  (mg/liter  per  ton  of  spilled  chemical) 


Distance  Downstream  from  Spill  (Nautical  Miles) 


Figure  A-3  Concentration  Factor  for  Soluble  Chemical  in  a  Flowing  Stream 
(Width  200  to  400  Feet) 


Concentration  Factor  (mg/liter  per  ton  of  spilled  chemical) 


APPENDIX  B 


DATA  TABLES 

The  following  10  tables  contain  values  of  the  concentration  factor  tab¬ 
ulated  for  a  range  of  values  of  stream  width,  stream  depth,  and  distance  down¬ 
stream  from  the  spill  location.  Concentration  factors  are  given  in  units  of 
mg/liter  per  ton  of  spilled  chemical.  Data  contained  in  these  tables  were 
selected  to  prepare  the  graphs  for  the  manual  calculation  procedure  given  in 
Appendix  A.  In  some  cases  the  tables  also  contain  additional  data  points 
which  could  be  useful  for  unusual  channel  geometries  or  as  interpolation  aids. 
Each  table  corresponds  to  a  range  of  values  for  the  stream  width.  Select  the 
appropriate  table  for  the  width  of  the  stream  into  which  the  spill  has  occurred. 
For  stream  widths  close  to  the  limit  of  a  range,  select  the  table  for  the 
smaller  category  for  conservative  results.  The  tables  and  corresponding  width 
intervals  are: 


Stream 

Table  to 

Width  (feet) 

be  Used 

0-75 

B-l 

75-200 

B-2 

200-400 

B-3 

400-800 

B-4 

800-1200 

B-5 

1200-1800 

B-6 

1800-2200 

B-7 

2200-2800 

B-8 
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t 


Stream 
Width  (feet) 

2800-3400 

Greater  than 


Table  to 
be  Used 


3400 


B-9 

B-10 
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TABLE  B-l.  CONCENTRATION  FACTOR  FOR  SOLUBLE  CHEMICAL  IN  A  FLOWING  STREAM 

(WIDTH  LESS  THAN  75  FEET) 


0C05triHair»C0NriHNNOOO^N«C'x^K^O^^N«0C 
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N^nNNHHHHH 
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vraO'C®ift'fiiA^ONN&<o\oONnN®ift<MftN«»ff'»cnH 

nOr'C0ff'ffiN^N*J*JffiNMClA(OO\nN^^CINHHi»(H 
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NNNno®N'P'C^NHH 
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Note:  Concentration  factors  are  given  in  units  of  mg/liter  per  ton  of  spilled  chemical 


TABLE  B-2.  CONCENTRATION  FACTOR  FOR  SOLUBLE  CHEMICAL  IN  A  FLOWING  STREAM 

(WIDTH  75  TO  200  FEET) 


Note:  Concentration  factors  are  given  in  units  of  mg/liter  per  ton  of  spilled  chemical 


TABLE  B-3.  CONCENTRATION  FACTOR  FOR  SOLUBLE  CHEMICAL  IN  A  FLOWING  STREAM 

(WIDTH  200  TO  400  FEET) 
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COHO'nNOO'0«jOH\C»jnNtSHHH 

©^•JONvO<^nnH 
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Hnjcn^irtiosBoiOOOOOOOOOOOOOOOOOOO 

©ooooooooHNn^jnBNcoaoopdddddd© 
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Note:  Concentration  factors  are  given  in  units  of  mg/liter  per  ton  of  spilled  chemical. 


TABLE  B-4 .  CONCENTRATION  FACTOR  FOR  SOLUBLE  CHEMICAL  IN  A  FLOWING  STREAM 

(WIDTH  400  TO  800  FEET) 
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Note:  Concentration  factors  are  given  in  units  of  mg/liter  per  ton  of  spilled  chemical. 


TABLE  B-5.  CONCENTRATION  FACTOR  FOR  SOLUBLE  CHEMICAL  IN  A  FLOWING 

(WIDTH  800  TO  1200  FEET) 
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Note:  Concentration  factors  are  given  in  units  of  mg/liter  per  ton  of  spilled  chemical. 


TABLE  B-6.  CONCENTRATION  FACTOR  FOR  SOLUBLE  CHEMICAL  IN  A  FLOWING  STREAM 

(WIDTH  1200  TO  1800  FEET) 
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Note:  Concentration  factors  are  given  in  units  of  mg/1  iter  per  ton  of  spilled  chemical. 


TABLE  B-7 .  CONCENTRATION  FACTOR  FOR  SOLUBLE  CHEMICAL  IN  A  FLOWING  STREAM 

(WIDTH  1800  TO  2200  FEET) 
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Note:  Concentration  factors  are  given  in  units  of  mg/liter  per  ton  of  spilled  chemical. 


TABLE  B-9 .  CONCENTRATION  FACTOR  FOR  SOLUBLE  CHEMICAL  IN  A  FLOWING  STREAM 

(WIDTH  2800  TO  3400  FEET) 
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Hr»fNO(N^'CNaO'HiniANS*JCNff'05lftvOOHifnc^r* 

Nni»lNO»inN^*5  ^CCOMyOOO^N^X^WNH  -  t-» 
Hi^inno'00"«N^'J^O''OW‘jnNN 
CCOvO^«J(N9\CO^vC(NH 
CO  N  H  rt 


0D*fe>O^‘AHO\D<®0'«H^^nc00'NWONHff>rtin*-X 

co<N«fffNnHC'nN\oo(,,iONf^o><c',,'OHPN»fiwnfN(N^ 

N-tf'J^NCO'ffN^'CH^N»Dpgff'NiOl/>NH 

vCv^nrsnnrs(NO'tf>'£>f^N"HH 

OO^OOvn^f^f^CN— »»-< 

CN 


a 

<J 


o 

T3 


4- 

o 
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o 
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Note:  Concentration  factors  arc  given 


TABLE  B-10 .  CONCENTRATION  FACTOR  FOR  SOLUBLE  CHEMICAL  IN  A  FLOWING  STREAM 

(WIDTH  GREATER  THAN  3400  FEET) 


I  0'CD\C\0<N»JiriH<?'0”«?K(^'Nfv'Cr^n'CO'0<NrM'rO^ 

I  1nar'Hrv^co^C>ncO'fHcoNN\crvin(NinrNSin-^C'C 

Ol  or*‘flO^HNHC'coe'N««?C'C^«cccomvoO- mc^oO'N 

|  — <!  <rcoO''?^>J>£iH^Oiftec^'COO^N^cc*fnNi-iHH 

0<rcf,'0'Oi?'<rNn<rno'vDiri'jn(NN 
CCC'OO'CNO'COP'VPNfM 

I  cc  »j  r>i  h  ^ 


Hff>ocNecff'<ro"CNN<oinCiO'CNff'NHinr'riff1if>j 
nnwC'fNO'O^'^OO'lAr'ff'-'CCAINOHNOl^fN  — 

PMNCOtAWP'O'HOONvC^NftN^O'N^OMH^HiriWCO 
i/'t ,  ML'i^O'O'OCCNNC'COiNONNO'^^OHNinrnr'rvjN-* 

v£nncD*JS<*N^'fi--*JNi£NO'N^lANH 
vCinr'rsrinrs(NjQ\\Cvcrr'j  —  h 
OOOOC(/'>ff^NN»-IH 
!  rs» 


Note:  Concentration  factors  arc  given  in  units  of  mg/liter  per  ton  of  spilled  chemical. 


APPENDIX  C 


HAZARDOUS  CHEMICAL  DATA 

Manual  Two  of  the  Chemical  Hazard  Response  Information  System  (CHRIS), 
published  in  October  1978  by  the  U.S.  Coast  Guard,  is  a  compendium  of 
chemical  and  physical  property  data  for  900  commonly  shipped  hazardous 
chemicals.  For  each  of  these  substances,  the  manual  lists  the  specific 
chemical,  physical,  and  biological  data  needed  for  the  preparation  and  use 
of  the  other  components  of  the  CHRIS  system.  The  manual  can  also  be  used 
after  the  initial  response  action,  when  there  is  sufficient  time  to  use 
more  detailed  information,  and  can  serve  as  a  reference  for  investigating 
classes  of  hazardous  materials  and  action  on  discharge. 

Much  of  the  quantitative  data  contained  in  Manual  Two  is  needed  for 
the  hazard  assessment  calculations  described  in  the  Hazard  Assessment  Hand¬ 
book  and  Hazard  Assessment  Computer  System  (HACS)  modules  of  CHRIS.  For 
use  with  HACS,  the  appropriate  chemical  property  data  has  been  transcribed 
to  a  separate  computer  file  which  is  automatically  accessed  during  computa¬ 
tions  to  obtain  this  data. 

The  Hazardous  Chemical  Data  manual  contains,  for  each  chemical,  the 
Hazard  Assessment  Code  which  directs  the  user  of  the  Hazard  Assessment 
Handbook  or  HACS  to  the  appropriate  calculation  procedure.  The  Hazardous 
Chemical  Data  manual  also  suggests  general  responses  to  an  accidental 
discharge  which  summarize  the  detailed  information  given  in  the  Response 
Methods  Handbook. 

This  Appendix  contains  excerpts  from  the  Hazardous  Chemical  Data 
Manual  of  CHRIS,  specifically,  individual  data  sheets  for  27  selected 
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substances.  The  data  sheets  are  arranged  in  alphabetical  order  by  compound 
name.  The  complete  U.S.  Coast  Guard  publication  should  be  referenced  for  ex¬ 
planation  of  terms,  use  of  conversion  factors,  compatibility  guides,  and  ad¬ 
ditional  indices. 
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BNZ 


BENZENE 


Camwiow  Synonym 


GMotinr-Mc  odor 


Float*  on  water  Flammable,  irritating  vapor  >  produced.  Pwu*| 
point  *  42°  F 


Axxd  contact  with  liquid  ami  vapor  Keep  people  away 
Wear  pottle*  and  self -cun  tamed  breathing  apparatus 
Skul  onqpuiion  uxucn  and  call  Tire  department 
Stop  dbcharge  if  possible 

Slay  upwind  and  use  water  ipray  to  '  knock  down"  vapor 

Isolate  and  remove  dneharaed  material 

Notify  local  health  and  polution  control  agencies 


Firm 


FLAMMABLE 

Flash baci  along  vapor  trail  may  occur 

Vapor  may  explode  if  ignited  in  an  encloaed  area. 

Wear  goggles  and  self-contawed  breathing  apparatui 
Extinguish  with  dry  chemical.  foam,  or  carbon  dioxide. 
Water  may  be  ineffective  on  Tot. 

Cool  exposed  containers  with  water. 


Exposure 


CALL  FOR  MEDICAL  AID. 

VAfOR 

Irritating  to  eye*,  nose  and  throat . 

1/  inhaled,  will  cause  headache,  difficult  breathing,  or  low  of  romoouancm 
Move  to  fresh  air. 

If  breathing  has  stopped,  give  artificial  respiration 
If  breathing  b  difficult .  give  oxygen 

LIQUID 

Irritating  to  skin  and  eyes 

Harmful  if  swallowed 

Remove  contaminated  clothing  and  shoes 

Flush  affected  areaa  with  plenty  of  water 

IF  IN  EYES,  hold  eyelids  open  and  flush  with  plenty  of  water 

IF  SWALLOWED  and  victim  a  CONSCIOUS,  have  victim  drink  water 


Water 

Pollution 


HARMFUL  TO  AQUATIC  LIFE  IN  VERY  LOW  CONCENTRATIONS 
May  be  dangerous  if  if  enters  wafer  intakes. 

Notify  local  health  and  wildlife  officials 
Notify  operators  of  nearby  water  intakes. 


1.  RESPONSE  TO  DISCHARGE 

<Sae  Response  MsUKXtsHardBoofc  CO  440-41 

Issue  warning  high  flam  nubility 

Restrict  access 


3  CHEMICAL  DESIGNATIONS 

Synonym*:  Benzol 
Benzoic 

Co**1  Guard  CompatlMHy  ClftttMcatlon: 

Aromatic  hydrocarbon 


4.  OBSERVABLE  CHARACTERISTICS 

Physical  8tat*  (m  shipped):  I  iquid 
Color  Colorless 

Odor  Aromatic,  rather  pleasant  aromatic 
ixlor.  characteristic  odor 


3  4  IMCO/UnttodMaHoAoNwmortcol 


5.  HEALTH  HAZARDS 

ROfOOOOl  hotsettro  Equip  mint  Hydrocarbon  vapor  canister,  supplied  air  or  a  hose  mask  hsdr.ic  arbon 
insoluble  rubber  or  pljsiic  gloves,  chemical  goggles  or  face  spljsh  shield,  hvdrocarhon  insoluble 
apron  vUch  as  neoprene 

5  2  Symptom*  Potfowtnf  fsgaaurt:  fbz/rrtcss.  excitation.  pallor,  followed  be  flushing,  weakness  headache 
breathlessness,  chest  constriction  (  oma  and  possible  death 

53  Trootmont  tef  Enpoowro^  SKIN  flush  with  water  followed  h\  soap  and  water,  remove  contaminated 
clothing  and  wash  skin  \  >  l-S  flush  with  plenty  of  water  until  irrita'<on  subsides  INHAI  AIION 
v-mo>c  from  exposure  immediate!*  C  all  a  physician  If  breathing  i>  >  regular  or  slopped  start 
resuscitation.  administer  oxygen 

5  4  ToKtcWy  IwhdliM  (TVogftold  UmH  Votwo):  2'  ppm 

5  5  BWort-Torm  Iwhoipdoi:  LkmNs:  7<  ppm  lor  W  mm 

5  6  ToMeHy  By  MfOiMoiK  Grade  V  I  l)»  Mini  M)0  mg  'kg 

5  7  LMo T*g*dty:  leukemia 

5  0  Vopor  <Ooo)  Irritant  ChorootorMtaOe  If  present  in  high  concentrations  sapors  mas  cause  irritation  of 
eves  or  respirators  system  The  effect  is  temporars 

5  9  Liquid  or  §«M  Irritant  Ch*r*et*ri*d**:  Minimum  hazard  If  spilled  on  clothing  and  allowed  to  remain, 
m.is  cause  smarting  and  reddening  of  the  skin 

5  10  Odar  TknimiR  4  Mt  ppm 
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REVISED  1ST! 


CRS 


CRESOLS 


C**"*»o"  Synenyiw* 
Cieeybc  *ad> 


Watery  liquid.  or  voitd  crytieb  (olorWai  o«  Sweet  tarry  odor 
yrUo» 


Avoid  too  tai  l  with  liquid  Keep  people  away 

Wrar  tonic*.  »if<ontained  breathing  apperatux.  and  rubber  uvrrcluthmg 
(including  dove*) 

Slop  dtxchiige  if  poaaiMr 

Call  fuc  department 

bo  tale  and  remove  dtariwwjrd  material 

Notify  total  health  and  poAuUon  control  agent  m 


Flra 

CorwbwatiMr 

POISONOUS  CASES  MAY  BE  PROOUCED  IN  FIRE. 

Wear  goggles  and  self  contained  breathing  apparatus 
t  yiinguSfc  with  water,  dry  chemical,  foam  or  carbon  dioxide 

Cool  exposed  container*  with  water 

CALL  FOR  MEDICAL  AID 

LIQUID 

Wig  burn  akin  and  eye* 

Harmful  if  I  wallowed 

Remove  contaminated  clothing  and  dices 

Flush  affected  areas  with  plenty  of  waler 

IF  IN  EYES,  hold  eyelids  open  and  fluab  with  plenty  of  water 

IF  SWALLOWED  and  victim  u  CONSCIOUS,  have  victim  drink  waler  or 
milt. 

DO  NOT  INDUCE  VOMITING 

Exposure 

Water 

Pollution 

HARMFUL  TO  AQUATIC  LIFE  IN  VERY  LOW  CONCENTRATIONS 

May  be  dutpiwu  if  it  enter*  water  intake*. 

Notify  local  health  and  wildlife  official* 

Notify  operator*  of  ne»rtoy  water  intakes. 

1.  RESPONSE  TO  DISCHARGE 

tSaanmoaxMMawxtaHwKitMMk  C<J4«*.*l 
I-, uc  warning  w jicr  contaminant, 
poison 

Ret  riel  access 

Should  he  removed 

(.  hemical  and  physical  treatment 


3.  CHEMICAL  DESIGNATIONS 

3  I  Synonyms:  4  i 

t  re,\lie  acids 

llvdroayloluenes  ^  ^ 

Melhv  Iphenol, 

Oxvioluenc, 

Far  acid' 

3  2  Coot  Ousrd  CampsHbHIty  Cl— Htestten; 

Creaol 

3  3  Chs-cal  Farnuda:  UU.HtOII 
3  4  IMCO/UnHsd  Hattons  Nwmodeol 

QttiHiStn.  90,2022 _ 


5  HEALTH  HAZARDS 

5  1  PSTSOWSi  PtltatSn  Iqufpmsnl-  Organic  vapor  cjnisicr  unml  SHM  Ivpc  Blappr.tcdhv 
1  S  Bureau  of  Mines  Rubber  glove,,  chcmu.il  ,alclv  goggle,,  lacc  shield:  coverall,  and  or 
rubber  apron  rubber  shoes  or  boot, 

5  2  Bymqtems PoWoiHng igmif  V apor, cause  Mtiialum  oleyev  nose,  indthioat  <  ontact  with 
skin  or  eves  causes  severe  burn,  C  hemical  is  rapidly  absorbed  through  skin 
53  TrOabUOntlac  ItplItH1  (  all  a  physician  IMIAI  ATION  remove  to  fresh  air  IMHSTlON 
have  victim  drink  water  or  milk,  do  NOT  induce  vomit  me  SKINORFYEN  Hush 
immediately  wnhpleniy  of  water  for  at  leasl  I 'mm  .  remove  contaminated  clolhmg 
immediately  and  wash  before  reuse .  discard  contaminated  shoes 
5  4  Toctafty  By  tehstetten  (ThroshoM  UmH  Votes).  S  ppm 
5  5  SBort-Torm  bMMgn  UmKk  Data  not  available 
5  6  Tsstoriy  by  tegootton:  firadc2.t.D*0  'to'  g  kg  (rat.  rabbit) 

5  7  UBTWBIHI1  Data  not  available 

5  8  Vapor  (8*1)  mHK  CBl  WiBrBAtB  Vapors  cause  moderate  irritation  such  that  personnel  will 
find  high  concentrations  unpleasant  The  effect  is  temporary 
5  #  LtqwM  or  CdM  Irritant  Chmae In Mfeu:  Fatrlv  severe  skin  irritant;  mav  cause  path  and  second- 
degret  burnt  after  a  few  minutes'  contact 

5  10  Odor  ThroabsM:  '  ppm 


4.  OBSERVABLE  CHARACTERISTICS 

Physical  Stats  (aa  sNppatt): 

I  iquid  or  solid 

Color:  <  olorles,  to  djrk  yellow 
Odor  Sweet,  tarry 


S.  FIRE  HAZARDS 

61  Flash  Point  I7».|K**M><.  . 

WF  f  ( 

6  2  Flammabla  Limits  In  Air: 

U  L  1  4‘*  1  ortho l  1  W  (meiaor  para] 

6  3  Ftea  Ezttwguiahtng  kynB:  Water. 

dry  chemical. carbon  dioxide,  and  foam 

6  4  Firs  EztinguisMng  Agsnts  Mot  lo  bo  Usod: 

Nut  pcitincnt 

6  5  tpscisl  Hazard*  of  Combustion  Products: 

1  Ijriuiuhlc  toxic  .  apors  riven  oil 

66  Bohsvtor  In  FWo:  Sealed  closed  container, 
can  build  up  ptcui c  il  exposed  to  heal 

ilirct 

6  7  Ignition  Tsmpsrsturs:  1 1 10*  F  (o  cresol  > 

HI  IK'  f  tm-ol  p-nvwill 

6  8  ttsctriesl  Hsxsrd:  Data  not  available 

6  9  Burning  Rais:  I  »aia  nut  available 

1  HATER  POLLUTION 

8  i  Aquatic  Tozidty: 

24  my  1 /9ft  hi  blucg ill / T 1  m.  I'esb  water 

1(1  HMippm  4H  I,,  'hrimp  1  <  salt  water 

8  2  Wstertewf  Toziclly:  Data  not  available 

8  3  Biological  Oiygsrt  D amend  (BOP): 

meicol  HU.. 'days 
ii-ercsol  104  .  . 'days 
p  ctcol  1441.  '  da  v, 

8  4  Food  Chain  CencantraHan  Potential: 

None 

9.  SELECTED  MANUFACTURERS 

1  Allied  (  bcnucal  C  utp 

Plastics  Division 

Morristown.  N  )  I>79ft0 

2  (  onlincntal  Oil  (  o 

Pm-t  >m,ol  {  hemical,  Oni'inti 

Park  HO  Pla/a  Fast 

Saddle  Brook  N  f  07W.2 

1  hopper,  (  ii  .  Inc 

Organic  Material,  Division 

Pittsburgh.  Pa  t>2|9 

7.  CHEMICAL  REACTIVITY 

7  1  Rsactivtty  with  Water:  No  reaction 

No  i  caelum 

7  3  Stability  Outing  Transport:  st  able 

7  4  MoutraHdng  Agonts  tor  Acids  and 

Caustics:  Notpciimcnt 

7  5  Polymarttatten:  Sul  pertinent 

7  6  Inhibitor  of  Polymerization: 

Not  pertinent 

10.  SHIPPING  INFORMATION 

10  1  Qradss  or  Purify: 

l  SP  l  tqutdtmixed  isomctsf 

Phenol  ctcol  mixture 

Ortho-ctesol  HO  todH".  containing  phenol 
Mela  crc-'ol  ftO  to  9K"»  containing  oilier 
cresol,  and  xvlcnol, 

Para-cresol  92  to9KT  containing  meta- 

ctcol 

Mcta-par a-crc'ol  containing  oriho- 
ctesol  and  xxlcnot. 

11  HAZARD  ASSESSMENT  CODE 

i$ee  Harare  Atseeiment  Handbook  CG  446-31 

A-P-y-T-UXY 

13.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

131  Physical  State  at  1S*C  and  1  atm:  l  iquid 

13  2  Motocular  Weight:  l  oh  i  3 

13.3  Boiling  Point  at  1  atm: 

>  .'Ml'  f  -  >  1 77°C  «  >4'0t,K 

13.4  Fruszing  Point:  Not  pern nent 

13  5  Critical  Tamparatura:  Not  peril  nent 

13  6  Critical Prosaura:  Not  pertinent 

137  SpscMc Gravity:  1.03  1  07at  20°(  ibquidl 
13  8  liquid  Suriaca  Tanaton: 

37 dyne,  cm  »  0 0.17  N  m  at  20*1 

13  9  Liquid-Water  Intertsctel  Tsnsion: 

Data  not  available 

<3  <0  Vapor  |Qm|  XpocMc  Orvirtty: 

Not  pcritnx-M 

13  11  Ratio  of  SpociRc  Hosts  of  Vapor  (Gas): 

1  073 

13  12  Latant  Hast  of  Vaperiiatian: 

(cl  1200  Blu  lb«  110  cal.  gw  4  6  X  MV  J  kf 

13.13  Hast  of  Combustion: 

-  I4.720to  -  14.740  Btu  lb 

-  -MWJlo  —  HI*Wcal'g 

-  -.142  'to  -342  9  X  l(V  J,kg 

13  15  H#at  Of  Bohltten:  Not  pertinent 

13  16  Mast  of  Palymaria— an:  Not  pen  mem 

T  rmntmt4  a*  iwpi  'e*g»- 

12.  HAZARD  CLASSIFICATIONS 

12  1  Coda  ol  Fadoral  negation*. 

Poisonous  liquid  or  solid.  L  lass  B 

12  2  HAS  Hazard  Rating  tor  BuMi  Water 
Transportation: 

Category  Rating 

Fire  I 

health 

Vapor  Irritant  2 

l  iquid  or  Solid  Irritant  3 

Poisons  2 

Waler  Pollution 

human  Toxicity  1 

Aquatic  Toxicity  3 

Aesthetic  Effect  4 

Reactivity 

Other  Chemicals  2 

Water  0 

Self- Reaction  0 

12.3  NFRA  Hazard  CteaaMeaMons: 

Category  ClasafcsUcu 

met  a 
and 

orl  ho  para 

Health  Harard  (Bluet  3  3 

Flammability  (Red)  2  1 

Reactivity  (Yellow  l  0  0 

11.  SHirriM  INFOMMTIOX  (CMt't.) 

"Resin  "  crcsoK  containing  phenols  and 
xv  knots 

t  rcsylic  acids  containing  xv knots, 
cretols  and  phenols 

10  2  Bteraga  Twggnte tv  Ambient 

10.3  heart  Abnaapharae  No  requirement 

10.4  VI— ll§.  Open 
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aevtsEO  tan 


DICHLOROMETHANE 


DC M 


il 


Common  Synoofim 

Urtk'b.w  ckkn* 

kirthybwrdctiund' 


Watery  liquid  Color  lei*  Swcel.  pkuani  odor 

Sinks  in  water  Irritating  vapor  is  produced. 


Slop  dtvilurge  if  possible 

•\vmd  i'imiIkI  with  liquid  and  vapor 

Isolaie  and  remove  div  harged  material 

Notify  local  health  and  pollution  control  agencies 


Not  flammable 

POISONOUS  GASES  ARE  PRODUCED  WHEN  HEATED 

Wear  goggles  and  self-contained  breathing  apparatus 

Cool  exposed  containers  with  water 

Fir* 

CALL  FOR  MEDICAL  AID 

VAPOR 

Irritating  to  eyes,  note  and  throat 

If  inhaled,  will  cause  nausea  and  dir/ittew 

Move  to  fresh  air 

Il  breathing  has  stopped,  goe  artificial  respiration 

If  breathing  is  difficult,  give  oxvgrn 

Exposure 

LIQUID 

Irritating  to  skin  and  eyes. 

Harmful  if  swallowed 

Remove  contaminated  clothing  and  vhoes 

Flush  affected  areas  with  plenty  of  water 

IF  IN  EYES,  hold  eyelids  open  and  Hush  with  plenty  ol  water 

IF  SWALLOWED  and  victim  »  CONSCIOUS,  have  victim  drink  water 
or  milk 

Water 

Pollution 

Effect  of  low  concentrations  on  aquatic  life  ri  unknown 

May  be  dangerous  if  il  enters  wafer  intakes. 

Notify  local  health  and  pollution  control  officials. 

Notify  operators  of  nearby  water  intakes. 

1.  RESPONSE  TO  DISCHARGE 

iSa*Be»por>»«M*iKo<3jHanat>oo«  CG446  4I 
lli'PcrM'  .mil  lto-h 


2.  LABELS 


\n  hazard  l.ihcl  required  by 
<  odeol  Inter. il  Regulation' 


3.  CHEMICAL  DESIGNATIONS 


Methylene  shim iik* 

Methylene  dk  blonde 

Coast  Guard  CompatibMtty  ClataiflcaUorv. 

Halogenated  hydrocarbon 
Chemfcai  formula:  (J|.(  |. 

IMCO  United  Nations  Numerical 

!  *»l>  l«V» 


4.  OBSERVABLE  CHARACTERISTICS 

4  1  Physical  state  (at  shipped):  I  np»id 
4.2  Color  <  otnrless 


4  3  Odor  I’le.i- 


n. ilic  like 


ehloiiitoiMi.  ciherc.il 


5.  HEALTH  HAZAROS 

5  1  Personal  Protective  Equipment:  Organ*  vapor  canider  mask.  *alciv  plasscv.  pnmxiive 

5  2  Symptom*  Fottowing  Exposure:  IN1IM  M  K»N  anesthetic  ctfctiv  nausea  and  drunkenness 
t  ON  |  \<  I  tk  mi  SKIN  \NI)  I  TfS  skin  irritation,  irrilalion  ol  eves  and  nose 
5  3  Treatment  for  Expoauro:  IMIM  \  1  ION.  remove  Irom  exposure  < live «kv gen  il  needed 

IMilSIlON  no  spevd  ic  antidote  f  l)N|«  I  wmiSKIN  \NHIMS  remove  ennt.invm.il  ed 
clothing.  wash  skin  or  eves  vt  allevteil 
5  4  TosteHy  by  Inhetetton  (Threshold  LhnH  Value):  MW  ppm 
5  5  SfNWt-Tarm  Mtatetten  LlmHa:  100  ppm  for  60  min. 

5  6  Toxicity  by  fn  poetic  n:  ( trade  -.  I  l)«0  '  l<>  5  g/kg 
5  7  tatoToitcttp  None 

5  8  Vapor  (Gee)  Irritant  Cbaractorfstteo:  Vapors  cause  modcrale  ir  mat  ton  such  that  personnel  will 
find  high  concern  rations  unpleasant  I  he  effect  lsiempof.iry 
59  Liquid  or  SoNd  Irritant  CbaractortaNca:  Minimum  hazard  If  spilled  on  clothing  and  allowed  lo 
remain.  m.iv  cause  smariiny  and  reddening  of  the  skvn 

5  io  OWrtbadWd!  an-  w>7  ppm 
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b  FIRE  HAZARDS 

6  1  Fleah  Point:  Not  II jituinlilc  mulct 

.oinliliiinsliki’lv  he  cni»unWfcd 

6  2  FlunmiM*  Limits  in  AD: 

1?  •  1*4- 

6  3  Firu  Extinguishing  Agents: 

6  4  Firu  Extinguishing  Agents  Not  to  bo  U**d: 

Not  ivtt.ncW 

6  b  Spwcisl  Hazards  of  Combustion  Product*: 

lli'Mx i.iti.rri  product'  pcnct.iicd  in 

1  lllv  III .tV  be  It! It. limp  nr  I.ISK 

6  6  Behavior  in  Fir*:  Notpcuinent 

6  7  ignition  Temperature:  nsj  1 

6  6  Electrical  Hazard:  \.d  pctioicm 

6  9  Burning  Rale:  \  .  .i  i<c ,  i . tie n i 

7.  CHEMICAL  REACTIVITY 

7  1  Rascttvlty  with  Watar:  Suiaitmn 

7  2  Reactivity  with  Common  Materials: 

No  reaction 

7  3  Stability  During  Transport:  stable 

7  4  N  tut  railing  Agents  for  Acids  and 

Caustics:  Nm  pcumcni 

1.  WATER  POLLUTION 

8  1  Aquatic  Toxicity: 

Nui  peitmcnt 

8  2  Waterfowl  Toxicity:  N.n  pert  mem 

8  3  Biological  Ozygsn  Demand  (BOO): 

Not  pertinent 

8  4  Food  Chain  Concentration  Potential: 

None 

9.  SELECTED  MANUFACTURERS 

1  Xtkotif  hem  naif  orp 

Wed  lake  (  a  iKrfiV 

:  Ib.wf  bcmiedlf  o 

Midland.  Mich  4KfOtl 

*  1  thvl (  orp 

Induvliial  <  hcmicjK  Dm  mom 

4-1  t  lor  .da  SI 

Haioii  Rouge  1  a  NJIKII 

7  6  Inhibitor  of  Polymerization: 

N  ,i  pcumcni 

10  SHIPPING  INFORMATION 

10  1  Grades or  Purity:  \er«.Mil  yr.nU 
id Irriu  .il  grade 

10  2  Storage  Tomporaturo: 

Hat  a  not  available 

10  3  Inert  Atmoaphsra:  Inerted 

10  4  V anting:  Dal  a  not  available 

11.  HAZARD  ASSESSMENT  CODE 

13.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

(See  Kararo  Assesv^em 

1 3  1  Physical  State  at  tS“C  and  1  atm: 

A  P  \ 

1  ’.|U..I 

13  2  Molecular  Weight:  '4  *»  t 

1 3  3  Boiling  Point  at  1  atm: 

12.  HAZARD  CLASSIFICATIONS 

1 3  4  Freezing  Point: 

12.1  Coda  of  Fadarxl  Ragufationa: 

OKM  A 

13  5  Critical  Temperelure: 

12  2  NAS  Hazard  Rating  for  Bulk  Water 

\  =  ?■»*>  (  =  Mu  k 

Transportation: 

1 3  6  Critical  Prosaura: 

Category  Rating 

v>'  I'm.,  *>  till  •* atm  *  r.  I'  MS  tu 

1  ire  1 

13  7  Spociflc Gravity:  i  »22ai2i*f  itrqunh 

Health 

13  8  Liquid  Surface  Tanoion;  Not  pcumcni 

Vapor  irritant  ; 

13  9  Liquid-Water  Inter! acial  Tension: 

1  iquid  or  Solid  Irrtl.ml  1 

Sol  pen  in. 

PoiMinv  : 

13  10  Vapor  (Gaa)  Specific  Gravity:  :  u 

W  diet  Pollution 

i3li  Ratio  of  Specific  Heats  of  Vapor  (Gas): 

Hunidn  T oxii H\  1 

1  IV4 

13  12  Latant  Heat  ol  Vaporisation: 

14?  Hiu  |h  *  S  ■  cl  v  =  1  111  X  |(f  1  ke 

React  iv  nv 

Other  <  hemtcdK  1 

13  13  Heat  of  Combustion:  Sot  peMinem 

Water  t) 

13  1  :  Meet  of  Decomposition:  Nm  pertinent 

Sell- Reaction  0 

13  *r.  Heat  ol  Solution:  Soi  pci  intent 

12  3  NFPA  Hazard  CteasHtcaHon*.- 

13  16  Hoat  of  Polymorlzation:  Noipenmgm 

Category  ClassHfcsften 

Health  Hazard  <  Blue)  2 

Hamm, thrills  iRcdt  1 

Reactivity  (Ycltuw  1  0 

<  .m  '  'unlit 

NOTES 
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DMH 


M-DIMETHYLHYDRAZINE 


_ 


J 


Flra 

FLAMMABLE. 

POISONOUS  GASES  ARE  PRODUCED  WHEN  HEATED 

Fbuhbacfc  along  vapor  trail  may  occur 

Vapor  may  explode  if  ignited  In  an  enclosed  area 

Wear  chemical  pro  let  live  suit  with  self -contained  breathing  apparatus. 

Flood  discharge  area  with  water 

Extinguish  with  water 

% 

Exposure 

CALL  FOR  MEDICAL  AID 

VAPOR 

POISONOUS  IF  INHALED  OR  IF  SKIN  IS  EXPOSED 

Irritating  to  eyea. 

Move  lo  fresh  air. 

If  breathing  has  stopped,  give  artificial  respiration 

If  breathing  is  difficult,  give  oxygen 

LIQUID 

POISONOUS  IF  SWALLOWED  OR  IF  SKIN  IS  EXPOSED 

Will  burn  eyes. 

Remove  contaminated  clothing  and  shoes. 

IF  IN  EYES,  hold  eyetkb  open  and  flush  with  plenty  of  water. 

IF  SWALLOWED  and  victim  >  CONSCIOUS,  have  victim  drink  water 

DO  NOT  INDUCE  VOMITING 

Water 

Effect  of  low  concentrations  on  aquatic  life  is  unknown. 

May  be  dangerous  if  it  enters  water  intakes 

Pollution 

Notify  local  health  and  wildlife  officials. 

Notify  operators  of  nearby  water  intakes 

1.  RESPONSE  TO  DISCHARGE 

^  2.  LABELS  /X 

iSv*  Response  MvOWHSsMandboo*  CG«4««| 

/**\ 

l"ue  warning  higih  fl.imnijhtlitv 

A 

K  ft  rut  ,ini" 

A 

\  PSiSJH  > 

1  v.uujti  area 

W  \  / 

Di'Pcr'i  .md  llu'h 

\/ 

3.  CHEMICAL  DESIGNATIONS 

4.  observable'  characteristics 

3.1 

Synonyms:  Duna/inc 

4  1 

Physical  Slats  (as  Shipped):  l  iquid 

I.DMII 

4  2 

Color:  t  ol.irli" 

umviu  Oimvthvthvdi  a/vnv 

43 

Odor  Shjrpjmmi.ni.Kjl.  h'hi 

3  2 

Coast  Guard  CompstlbHHy  Clsaaiflcatlon: 

Sot  jppliijhli 

3  3 

Chemical  Formula:  «  ILiNMI- 

34 

IMCO  United  Marion*  Numerical 
assignation:  » 1  IlM 

5.  HEALTH  HAZARDS 

S  1  Personal  MicHvt  Iqulpmant:  Kuhhei  glove'.  hoot'  jmI  apron  plj'iu  lave  'hu-lii  ti.i'  m.i'k 
with  imnii.niu  If  iXf  Dluni'lei  pinlCLl'  l(H  HI  mm  .ig.iiit'i  I  -  I'liuvnluliiin.  fur  lunge:  pvn.nl' 
in  hiflni  viini«nii.iliiin%.  um.-  'til  contained  breathing  jpp.oatu' 

5  2  IpWftBIW  FvSowfng  Cipoturr.  Breathing  nl  vapor  uii'f  pulmoitarv  imlalion.  delated  ga.iio- 
inifMn.il  irritation,  tremor'.  and  mm  uImuO'  <  nnt.Ki  with  'kin  in  muii.it'  iihiiiIm  jih-'  catt'C' 

i  henm.il  hin  n<  <  .in  ht  jbMirhvil  i humph  dun  tinjU'i-  *v-liinii  inioue.it  ion  and  mmul'ion' 

5  3  TilUnwH fcf  tspoauro:  IMl-Xt  MIOS  remove vie . Icmii  loniaminaivtl  area  pivt  .iinhti.il 

tf.pif.ilmn  .mil  oivgcn  il  needed .  watch  !•  >r  'ipn.  nl  pulitmn.irv  edema.  enforce  .ih'oluic  it'l 
IMilNlUl'i  dw  N.<11  induce-  vomiting .  ho-pn ,tlwt  SKIN  OK  t  X  V  N  Bond  with  water  and 

Mt.ii  ,i-  ilk.rlmi  hum 

5  4  ToricKy  by  tohatotton  (Threshold  Limit  Value):  o  x  ppm 

55  Wwfl-Tifin Inhalation Limit*:  HBippm  |.n  10 nun  .  'll  ppm  tor  niimn  to  ppm  lot  r<(>  nun 
5  6  Toxicity  by  IngsSttOn:  < m ad«  I  I  Ik.  Ml  1  „  M Ml m« .  kg  ti at .  in>w»et 
5/  Late  ToateMy:  Data  nm  jv.nl.iNc 

Mild  anemia,  upper  respiratory  irritation,  and  muscle  tremors  in  dogs  following  chronic  exposure. 

5  8  Vapor  (Ooa)  Irritant  ChereeterieHce:  Vapor  i\  miNlt-i .licit  irritating  'ii.ii  ih.il  pe  r '■  in  ni  l  will  not 

ii  .ii.iMv  i olt-i .lit  model  .lie  •»  high  iiiiicc-ntr.it  mm 

5  9  Lipoid  or  Belld  Irritant  Chat  ectertsWca:  Seven- 'kin . .ml  <  .oi'f  'nnml  .md  third  degm 

hum'  on  -hurl  innhil  .inili'teiv  tfl|iirn>ii'  10  ihf  «-»»■' 

5  10  Odar  Threshold:  n  14  ppm 


6  FIRE  HAZARDS 

6.1  Flashpoint  M*f  (  ( 

6  2  Flammable  Limits  In  Mr.  2'i  US'. 

6  3  P..o Extinguishing  Agents:  1  lo.nl  w.ih 

water 

6  4  Flra  Extinguishing  Agents  Not  lo  ba  Used: 

in  large  I)k  •  w  jin  log.  carbon  dioxide. 
jiiiI  bicarbonate  tv  pe\  may  allow  llj'h- 
haik  jndexplo  nc  re  ignition 

6  5  Special  Hazards  ot  Combustion  Products: 

None 

6  6  Behavior  in  Flra:  1  end' to  re -ignite  unk" 
diluted  with  much  wjlcr 

6  7  ignition  Tsmpsrsturs:  4X?  4X>*  1 

6  8  Etoctricol  Hazard:  ilj"  I  Group  l> 

6  9  Burning  Rais:  1  X  mm  mm 

S.  WATER  POLLUTION 

8.1  Apuaric  TaateHy:  Dal  J  not  available 

8  2  Wsteriswt  Torichr  Data  not  avail  able 

8  3  Bletegicai  Oaygan  Demand  (BOO): 

Data  nut  available 

8  4  Food  Chain  Concentration  Potential' 

Data  not  available 

9.  SELECTED  MANUFACTURERS 

1  M(  <  orporaliun 

Organic  <  hcinical'  Division 

63)  Third  Ave 

New  X  ork.  V  X  JWII2 

7.  CHEMICAL  REACTIVITY 

7  1  RsacrivKy  wtth  Water  No  rcailion 

7  2  Reactivity  srith  Common  Materials: 

Dii'olvc'.  vwclK.  jnd  di'intcgralC' 
many  plavticv 

7.3  Stability  Ouring Transport:  Stable  helow 

»II2*E 

7  4  Neutralizing  Agents  tor  Acids  and 

Caustics:  1  lush  with  water 

7  5  Polymerisation:  Not  pertinent 

7.6  Inhibitor  of  PolymorizaUon:  Not  pertinent 

10.  SHIFPING  INFORMATION 

10  1  Grades  or  Purity: 

Puipeltanl -grade  9K’v  milt 

10  2  Btorags  Temperature:  Below  1 20®  I 

10.3  Inert  Atmosphere:  Inerted 

10.4  Vehttng:  Data  not  available 

11.  HAZARD  ASSESSMENT  CODE 

iSm Haroi)  Auntnwni  NtnOMO.  CG««6  Ji 

•X  P  Q  R  N 

13.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

t3  1  Physical  State  at  1S°C  end  1  atm:  liquid 

13  2  Molecular  Weight:  Ml  1 1 

13  3  Rotting  Point  at  1  atm: 

I4htr»  =  1.1  .»“<  w  l.lh 

134  Freezing  Point:  -?ri  =-'?»(  =.  :ih‘K 

13  5  Critical  Temperature: 

4X1(1  *  :4*T(  xv.V'k 

13  6  Critical  Praaaura: 

Xf.s  psij  »M'  atm  *  '  411  MS/ m' 

13  7  Specific  Gravity:  o  7«U  ,»i  :«"<  thqutdi 

13  8  Liquid  Surface  Tension: 

2x  dyne'  'in  =  tH»2X  N,  ni  at  :<>0< 

13  9  Liquid- Water  Intartaeial  Tension: 

Not  pertinent 

13  10  Vapor  (Gas)  Specific  Gravity:  2  1 

13  11  Ratio  of  Specific  Heats  of  Vapor  (Gas): 

If!  II  IX? 

13  12  Latent  Heat  ot  Vaporization:  But  lb 

=  l4Xe.it  p  =  Mil  X  \\V  1  kg 

13  13  HaatotCombuarion:  -14.1  ’ll  Btu  lh 

=  -7K70eal/g  *  -129  J  X  HV  J,kg 

13  *4  Heat  of  Decomposition:  Not  pertinent 

13.15  Host  of  Solurion:  tft  t  -  «»  Btu  th 
=  -lOeal/g  =  -Oh  X  I0‘  l.'kg 

13  16  Heat  of  Polymortzarion:  Nm  penment 

12  HAZARD  CLASSIFICATIONS 

12  1  Cods  of  Federal  Reguiettene: 

1  l.immahle  liquid 

12  2  NAS  Haiard  Raring  tor  BuMi  Water 
Transportation: 

Category  Raring 

I  nc  4 

Health 

\  jpor  liiitjnt  * 

I  iquid  oi  Solid  In  >1  »t  4 

Pnivtinv  4 

VXjicr  Pollution 

Uiim.m  IoxkMv  4 

Xqujtii  liiiiiili  2 

Xc'lhelK  1  licet  2 

K  eaet  iv  it  v 

Other  <  heniK.il'  4 

Water  <> 

Sett  Reaction  4 

12  3  NFPA  Hazard  Ctaeetficarions: 

Category  Classification 

llejlih  lla/jrd  (Blue)  1 

1  lammahthty  tKcd)  * 

KeJitivitv  t>  i-llowi  1 

NOTES 
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ETA 


ETHYL  ACETATE 


Common  Synonym* 
Actin'  acid,  ethyl  ester 
Actin'  nJa 

Vmrpi  naphtha 


Watery  liquid 


Color  ks*  Pteasanl  fruity  odor 


Floats  on  water  Flammable,  irritating  vapor  is  produced 


Stop  discharge  if  possible  Keep  people  away. 

Shut  off  ignition  sources  and  call  fire  department 

Stay  upwind  and  use  water  spray  to  “knock  down"  vapor 

Avoid  contact  with  liquid  and  vapor 

Isolate  and  remove  discharged  material 

Notify  local  health  and  pollution  control  agencies. 


Fir* 

Flammable 

Flashback  akin*  vapor  trail  may  occur 

Vapor  may  explode  if  ignited  in  an  enclosed  area. 

Extinguish  with  dry  chemical,  alcohol  foam,  or  carbon  dioxide. 

Water  may  be  ineffective  on  Tire 

Cool  exposed  containers  with  water 

Exposure 

CALL  FOR  MEDICAL  AID 

VAPOR 

Irritating  tu  eyes,  nose  and  throat 

If  inhaled  will  cauv  headache,  dizziness,  nausea,  or 
loss  of  consciousness 

Move  to  fresh  air 

If  breathing  has  stopped,  give  artificial  respiration 

If  breathing  is  difficult,  give  oxygen 

LIQUID 

Irritating  to  skin  and  eyes. 

Harmful  if  swallowed 

Remove  contaminated  clothing  and  shoes 

Flush  affected  areas  with  plenty  of  water 

IF  IN  EYES,  hold  eyelids  open  and  flush  with  plenty  of  water 

IF  SWALLOWED  and  victim  is  CONSCIOUS,  have  victim  drink  water 
or  milk 

Water 

Pollution 

Effect  of  low  concentra lions  on  aquatic  life  is  unknown. 

May  be  dangerous  if  it  enters  water  intakes. 

Notify  local  health  and  wildlife  officials 

Notify  operators  of  nearby  water  intakes. 

1.  RESPOfl 

iS*e  Ntiwuw 

Issue  warning 
1  vjcuatc  are. 
Disperse  and 

ISE  TO  DISCHARGE 

•modi  Handbook  CG*<«  <i 

:  high  nammability 

Hush 

3.  CHEMICAL  DESIGNATIONS 

3t  Synonyms.  Aceiic  acid,  ethvl  ester 

Acetic  ester 

Acetic  ether 

i  thvl  ethanoatc 

3  2  Coast  Guard  Compatibility  CloaoMicatfon: 

i  'ter 

3  3  Chemical  Formula:  <  H,<  <XX  H  (  H, 

3  4  IMCO  United  Nations  Numoricol 
Ossignatisn:  imiii 

4.  OBSERVABLE  CHARACTERISTICS 

4.1  Physical  Stato  (as  shipped):  l  iquid 

4.2  Color:  <  o  lor  lew 

4  3  Odor  Plcjvant.  Iruitv 

5.  HEALTH  HAZARDS 

5  1  Personal  Protector*  equipment:  ( hganii  Vjpor  canister  or  .nr  mask;  popples  or  lace  shield 
5  2  Symptoms  Fortowksg  Erpiniri:  Headache,  irritation  ol  respirators  passages  and  eves,  dizziness 
and  nausea,  weakness,  loss  of  consciousness 

53  TrMtnMnt  tor  Ipponin:  INHAI  AT  ION  if  victim  isitvcrcomr  move  him  to  Ircvh  air  imme- 

dutch  and  call  a  physician,  if  breathing  is  irregular  or  slopped,  start  resuscitation  and  administer 
•  osgen  I  >  hS  flush  with  water  for  at  least  I 'min 

5  4  TotrtcHy  by  WuMhn  (Thrsshold  UmR  Vsiuo):  -too  ppm 
5  5  Short-Tsrm  Inhalation  Unrito  l  IWN)  ppm  for  15mm 
5«  Toxicity  by  Ingsotton:  (trade  2. 1  Dwtl  '  to  '  g/kg 
5  7  Lata  Toxicity:  Data  nut  available 

5  8  Vapor  (On)  Irritant  ChoroctariaBca:  v  .ipors  cause  a  slight  smarung  of  the  eves  or  respiratory 
ss  stem  if  present  in  high  concentrations  The  effect  is  temporary 
5  9  Liquid  or  taRd  Irritant  ChoraotarioBe*  Minimum  hazard  If  spilled  on  clothing  and  allowed 
to  remain,  may  cause  smarting  and  reddening  of  the  skin 

5  10  Ota  Thraahald.  I  ppm 


S.  FIRE  HAZARDS 

M:  24"!  t  (  <S“I  t>( 

Limit*  in  Air: 


6  3  Fir*  Extinguishing  Agents:  Xkoli.iHoani. 
caibon  diocidc  <>i  dis  chemicals 

6  4  Fir*  Extinguishing  Aganti  Not  to  bo  Used: 

Sol  pemnem 

6  5  Special  Hazards  ot  Combustion  Product*: 

Sot  pcitineni 

6  6  Behavior  in  Fir*:  Sot  pertinent 

6  7  Ignition  Tomporaturo:  ntsri 
6  6  Electrical  Hazard:  <  lass  l.  group  l> 

6  9  Burning  Halo:  <  'mm  mm 


7.  CHEMICAL  REACTIVITY 

7  1  PoactivHy  with  Watar:  So  reaction 
7  2  Reactivity  with  Common  Matsriais: 

So  lead  loll 

7  3  Stability  During  Tranaport:  stable 
7  4  Neutralizing  Agonta  for  Acids  and 
Caustics:  Sot  pemnent 
7  5  Polymorization:  Sot  pemnent 
7  6  Inhibitor  of  Polymorization: 

Sot  per  line  iii 


I.  WATER  POLLUTION 

6  1  Aquatic  Toxicity: 

Data  not  av  j liable 

8  2  Waterfowl  Toxicity:  Data  not  availahle 
8  3  Bfologicol  Oxygon  Demand  (BOO): 

( Iheur  |Mi"> .  5  days 

8  4  Food  Chain  Concentrotton  Potential: 


9.  SELECTED  MANUFACTURERS 

Eastman  kodak  (  n 
Tennessee  E  asirnan  (  o  .  Do 
Kingsport.  Tcnn  J7hti2 
Monsanto  (  o 

Monsanto  Industrial  (  hcillicalsf  o 
MOO  North  find heigh  Uhd 
St  l  ouis.  Mo  h)|Mt 
l  nion  (  arhrdc  (  «»rp 
Chemicals  and  Plastics  Do 
270  Park  Ave 
SewVurk.S  >  100(7 


10.  SHIPPING  INFORMATION 

10  1  Qradaa  or  Purity:  K5  100  . 

10  2  Slorago  Tomporaturo:  Ambient 


10.4  Venting:  Open  ( (lame  arresien 
pressure-vacuum 


11  HAZARD  ASSESSMENT  CODE 

iSMHi/tig  m*»omox  CO  «46-3> 

a  p-g 


12.  HAZARD  CLASSIFICATIONS 

Code  of  Federal  Regulations: 

Hummable  liquid 

NAB  Hazard  Rating  for  Bulk  Water 
Transportation: 


Rating 


Fire 

Health 

A  jpnr  Irritant 
I  iqutd  or  Solid  Irritant 

Wulcr  Pollution 
Human  Toxtciix 
Aquatic  Toxicity 
Aesthetic  1 1  Teel 
Rcactiv  it  s 
Other  (  hemicals 
Water 

Self-Reaction 

NFPA  Hazard  ClasaMcattons: 
Category 

Health  Hazard  (Blue! 
Mammahilitv  (Red) 

Reactivity  t  Yellow  \ 


13.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

13  1  PhysfcalBtotoat15°Cand1atm:  liquid 
1 3  2  Motocular  Weight:  xm  1 1 
1 3  3  Boiling  Point  at  1  atm: 

i?n  =  ?7«(  «  iMi-k 

13  4  Freezing  Point: 

-II7‘|  =  -k.V’t  =  iw*K 

1 3  5  Critical  Temperature: 

4x2* T  -  2511*1  -  52. I* k 
13  6  Critical  Pressure: 

"K  ps.j  -  IK  aim  -  .1  X  MS  111 
13  7  Spacttlc  Gravity:  o  >*12  at  2o  (  Hiquuii 
138 


Liquid  Surface  Tension: 

24 dynes  cm  -  0  024  N  n 


Itl'C 


13  10 
13  11 

13  12 

13.13 

13.14 

13.15 

13.16 


Liquid*  Water  Intorfacial  Tension: 

6.79  dyncs/cm  =  0.00679  N/m  at  30«C 
Vapor  (Gas)  Specific  Gravity:  .Mi 
Ratio  of  Specific  Heats  ot  Vapor  (Gas): 

1  0X0 

Latent  Hoot  of  Vaporization: 

I5X  Blu  lb  -  X7  (i  cal  g  -»67  x  1111  J, kg 

Heat  of  Combustion:  -lO.llDBtu  ih 

=  — 5Mhcal'g  *  -2."  I  X  III"  J  kg 

Hoot  ot  Decomposition:  Not  pertinent 
Hoot  Of  Solution:  Not  pertinent 
Hoot  ot  PotymoriisMon:  Not  pertinent 


NOTES 


70 


REVISED  1978 


EAL 


ETHYL  ALCOHOL 


Comnoii  SynoOyn.i 


Draalund  alcohol 


Floats  and  mixes  with  water  Flammable,  irritating  vapor  ■ 
produced. 


Stop  discharge  if  passible.  Keep  people  away 
Shut  off  ignition  sources  and  call  fire  department 
Stay  upwind  and  use  water  spray  to  “knock  down"  vapor 
Isolate  and  remove  discharged  material. 

Notify  local  health  and  pollution  control  agencies. 


Fire 

FLAMMABLE 

Flashback  along  vapor  (rail  may  occur. 

Vapor  may  explode  if  i^iited  in  an  enclosed  area 

Fx linguish  with  dry  chemical,  alcohol  foam,  or  carbon  dioxide 

Water  may  be  ineffective  on  fire 

Cool  exposed  containers  with  water 

CALL  FOR  MEDICAL  AID 

VAPOR 

Irritating  to  eyes,  nose  and  throat 

Move  to  fresh  air 

LIQUID 

Not  harmful. 

Exposure 

Water 

Pollution 

Dangerous  to  aquatic  bfe  in  high  concentrations. 

May  be  dangerous  if  it  enters  water  intakes. 

Notify  local  health  and  wildlife  officials. 

Notify  operators  of  nearby  water  intakca. 

1.  RESPONSE  TO  DISCHARGE 

iS««  Rmooxm  M«hods  Handbook  CG  <«6»i 
Issue  warning  high  flammability 
Dt'PWM!  and  flush 


3.  CHEMICAL  DESIGNATIONS 


icwmivifl  alcohol 
n  alcohol 


Alcohol 
(  nlogne  spirit 
Denatured  alcohol  Spirit 

Ith-mol  Spirits  of  wine 

Coeal  Guard  Compatibility  Cl— Wlcatlon: 

Mcohnl 


3  3  Chwnteai  FormutK  (  .»M>II 
3  4  IMCO/Untted  Nation*  Nuttwrlcal 
0— IgtxHon:  <  2  1 1 7tl 


4.  OBSERVABLE  CHARACTERISTICS 

dhyolcot  State  <aa  ahippod):  i  .quid 
Color;  C  olorless 

Odor.  Mild,  rather  pleasant,  like  w me «*t 
whiskey  t  Denatured  alcohol  mas  he 
unpleasant  I 


5.  HEALTH  HAZARDS 

5  1  Personal  Protective  Equipment:  All- pur  pusc  canister.  vafets  goggles  Avoid contact  «uh 
liquid  and  inhalation  of  i  apors 

5  2  Symptom*  Following  Capooura;  lr m  at  ion  of  exes.  nose  and  throat  Headache  and  drowsiness  may 
•K'cur  1.K)uid  causes  intocicalion 

53  Tiaalinanl  for  Cipoaura:  INHAI  \TION  if  breathing  is  affected.  remove  victim  to  fresh  air. 

call  physician,  administer  oxygen  Speed  i>  ol  pr.mars  importance  I  YKSOR  SKIN  fiush  with 
water 

5  4  ToalcHy  by  Inhalation  (Thraahold  Limit  Vahio):  inoo  ppm 

5  5  Short-Term  Inhalation  Limit*  ‘•Om  ppm  tor  l  s  mm 

5  6  ToatcHy  by  tngoattan:  tirade  I .  i  Dv.  *>  to  I  *  g  kg 

5  7  Let*  ToalcHy:  None 

5  8  Vapor  (flkM)  Irritant  CharactortMtca:  Vapors  cause  a  slight  smarting  of  the  eves  or  respiratory 
■.esiem  if  present  in  high  concentrations  The  effect  is  temporary 

5  9  Lipoid ar  Solid  Irritant  CharaetarlaGaa:  No  appreciable  ha/aril  practically  harmless  to  the  skirt 

5  10  Odor  ThreaheUE  in  ppm 
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EGL 


ETHYLENE  GLYCOL 


i 


j 


Common  Synonym* 

Cly<ol  Thick  liquid  Colorlem  OyHca 

Monorthykac  pycat 

I.Mlbmtol 

Sinks  and  rmw  with  walrr 


Slop  discharge  if  possible 

Call  fur  deportment 

Isolate  and  remove  discharged  material 

Notify  local  health  and  pollution  control  agencies 


Fire 

Combustible 

Extinguuh  with  dry  chemical,  alcohol  foam,  ot  carbon  dioxide. 

Water  may  be  ineffective  on  fire 

Cool  exposed  containers  with  water 

Exposure 

CALL  FOR  MEDICAL  AID 

LIQUID 

Irritating  to  skin  and  eyes. 

If  swallowed,  will  cause  tom  of  consciousness. 

Remove  contaminated  clothing  and  shoes 

Flush  affected  area*  with  plenty  of  wafer. 

IF  IN  EYES,  hold  eyelids  open  and  (huh  with  plenty  of  water. 

IF  SWALLOWED  and  victim  n  CONSCIOUS,  have  victim  drink  water 
or  milk  and  have  victim  induce  vomiting. 

IF  SWALLOWED  and  vktuti  u  UNCONSCIOUS  OR  HAVING  CON¬ 
VULSIONS.  do  nothing  except  keep  victim  warm. 

Water 

Pollution 

Effect  of  low  concentration*  on  aquatic  life  ia  unknown. 

May  be  danarrou*  if  it  enters  water  intake* 

Notify  locafhealth  and  wildlife  offidak 

Notify  operators  of  nearby  water  intakes 

1  HESTONS 

i Sm  Dmiwu  Men 

Disperse  and  11 

iE  TO  DISCHARGE 

soOl  Man ODOOS  CG446  «| 

Ush 

2.  LABELS 

No  hazard  label  required  hv 
(  ude  ol  1  cdcr.il  Regulations 

3.  CHEMICAL  DESIGNATIONS 

3  1  Synonym*:  1. !  Ilihvdruvvethane 

I.M  ihancdml 

Ethylene  dthyilrale 
f.lvcol 

Monoelhyiene  glycol 

3  2  Coast  Guard  CompatitoWty  Classification: 

f.lvcol 

3  3  Chomlcal  Formula:  IKK  ll  <  H  oil 

3  4  IMCO  Uni  tad  Nations  Numaricai 
Dooignatton:  Not  listed 

4.  OBSERVABLE  CHARACTERISTICS 

4  t  Physical  State  (as  ahippotf):  l  iqmd 

4  2  color:  tolurlcv. 

4  3  Odor.  Slight  odor 

5.  HEALTH  HA2AR0S 

Si  >irwnal  ProfeMvw  gqulpmonl:  fiogglev  -.hower  and  eve  hath 

5.2  Symptoms  FoHowfng  Expoouro:  Inhalation  <>r  vapor  i>  not  ha/ardouv  I nge-.i ion  c-iu%c\  stupor 
or  coma.  sometime*.  leading  to  fatal  kidney  iniury 

S  3  Ttmwwm  tor  Ftpiwr  INGESTION  induce  vomiting  ind call  a  physician  SKIN  ANI) 

I- YI  N  fltivh  »ilh  water 

5  4  To*teMy  fey  MwMton  CTferouhoM  limit  Volu*):  ion  ppm 
5  5  Wwrt-Tlttll  Wwiman  UwHk  Not  pertinent 

5  6  Toatdly  fey  feip**0*»*:  firade  I.  I.D«  5  to  g/kg (rat.  guinea  pig.  mouse) 

5  7  LifeT«Mfe;  fatal  kidnev  injury  may  roult  if  ingoicd 

5  8  Vlpit  (QW)  ItrtIM  CtatlCfetltMet:  Vapors  are  nonirr Hating  to  the  eyes  and  throat 
5  9  Liquid  (tltlM  Irritant  ChmeferiMIgi:  No  jpprv  uhleha/ard  Practically  harmtevv  to  the  skin 
5  to  OdUr TlirMlMddt  Not  pertinent 


GASOLINES:  AUTOMOTIVE 

(  <  4.2  3g  Laed/gal) 


Common  Svnomrmt 


Wairry  b-yutd  Colortn*  lu  p*k  brown  or  pink  tiakolmr  odor 


Umli  on  water  .  unUtmg  xaput  a  produced 


Slop  discharge  if  possible  Keep  people  * 

'  and  call  fire  dey 


,  .  ..  .  **»•>' 

Shut  oil  ignition  »4 Hirer*  and  mil  fire  department 

Stay  upwind  and  use  water  spray  to  "knock  down"  **po» 

Isolate  and  remove  discharged  material 

Notify  local  health  and  pollution  control  agencies 


Fire 


FLAMMABLE 

Flashback  along  vapor  trail  may  occur 
Vapor  may  explode  if  ignited  in  an  enclosed  area 
Exfinguiui  with  dry  chemical,  foam,  or  carbon  dioxide 
Water  may  be  ineffective  on  fire 
Cool  exposed  containers  with  water 


Exposure 


CALL  FOR  MEDICAL  AlU 
VAPOR 

Irritating  to  eyes.  nose  and  throat 

If  inhaled,  will  cause  dimness,  headache,  difficult  breathing 
or  loss  of  consciousness 
Move  to  fresh  air 

If  breathing  has  stopped,  give  artificial  respiration 
If  breathing  is  difficult,  give  oxygen 

LIQUID 

Irritating  to  skin  and  eyes. 

If  swallowed,  will  cause  nausea  or  vomiting. 

Remove  contaminated  clothing  and  shoes 
Rush  affected  areas  with  plenty  of  water 
IF  IN  EYES,  hold  eyelids  open  and  Hush  with  plenty  of  water 
IF  SWALLOWED  and  victim  is  CONSCIOUS,  have  victim  drink  water 
or  milk. 

DO  NOT  INDUCE  VOMITING 


Water 

Pollution 


HARMFUL  TO  AQUATIC  LIFE  IN  VERY  LOW  CONCENTRATIONS 
Fouling  to  shoreline 

May  be  dangerous  if  it  enters  water  intakes. 

Notify  local  health  and  wildlife  officials. 

Notify  operators  of  nearby  water  intakes 


1.  RESPONSE  TO  DISCHARGE 

i  Reuxi'oe  Meinoac  h«i.,ido«»  CG  446  4i 
l--uc  warning  Inch  il.imm.ihilm 

Di-pcf'C  .util  Hii'h 


3  CHEMICAL  DESIGNATIONS 

Synonyms:  M.it.«i  pirn 
Pci :  •*» 

Cowl  Guard  Compatibility  Claaatftcattorv 
Miscellaneous  hydrocarbon  mixtures 
Chemical  Formula:  >Mmiuu  j- **.n 

IMCO  United  Nations  Numerical 


4.  OBSERVABLE  CHARACTERISTICS 

Physical  State  (at  shipped):  I  iquid 
Color:  (  »il.»tlc'»  i*‘ hrnwn 
Odor:  ( i.i <■  ilinc 


S  HEALTH  HAZARDS 


5  t  Pereenal  Protective  Equipment:  P- 
5  2  Symptoms  Following  Exposure:  I 


■  M'l  rthiMC 
-i  •  .ihc-iK- 


hi  .»nch>  >pru  .i>lil  pilvumiillili.  N».illi«i>i 

S3  Treatment  tor  Eapoeure:  IMUI  MH»N  > 


ic*  .in»l  •■niiiil.il ion  loll. -a id  lu 
it...  ,.  iii. i  ,Ii//iiiv>  bc.id.iclu  .ni.i 
c'.t  Il  liquid  emu  • 
il.  later  iiIOm'I 

,ii  Hv.iill 

.i.|iii>iii'l 


•i*s-r 


K  >1  >  c  •« 


id.-  WUXJ.  IN«»I  SHUN  d>.  Mil  •.-.d...  v  ..«i 
ipp'cc  i.ihlc  .juannii  i  ».ill»«i.|  l>|S  w.i-hw 
I  mil  w.i.h  with  ..».rp  ml  *.ilvi 


HU.tch  -h. m l.l  he  l.tc.iccd 
i,.  g ii min c  .>1  u ,iu r 

sMN  - 

54  ToitoHy by Inhalation (Threshold Limit Value):  n  . -fu-i,  1 1  \  .ppi.c 
5  5  Short-Term  Inhalation  Limits:  -<*i  ppm  i.»  m<n 
5  6  Toatolty  by  ingestion:  t  ,<  ulc  I  l>„n  -  «.* '  v  k  •* 

57  Lata  Tontefty:  \..ne 

5  8  Vapar  (Gas)  Irritant  Characteristics:  \  ip..i.c»i.u-  .1  divht  •m.iri-nc  ■■!  ihccic  ■■■  -vp1r.1i.u4 
•x.tcm  il  pit'cnt  in  hiehoinu;nu.ili.'ii'  I  he  illcci  •  •  icBip>n.in 

5  9  Liquid  or  toHd  Irritant  Characteristics:  Minimum  h.i/ai.l  li  -piiud  .itcMhirr  jmt  .iiiowrd  i<> 
rcnuin.  mas  c.iu»c  .m.iiiini!  jnd  iciMt-ninii  .it  the  .kin 

5  10  Odor  Threshold:  o  2*  ppn> 


6.  FIRE  HAZARDS 

6  1  Flash  Point.  it.  1  t  1 

6  2  Flammablo  Limits  In  Air:  l  4  4 

6  3  Fire  Extinguishing  Agents:  . . j 

.t.-xwk  «J>4  cluillll.il 

6  4  Fka  Extinguishing  AgwiU  Not  la  ba  Uaad: 

6  5  Spacial  Hazards  ol  Combustion  Products: 

N-.ru 

66  Behavior  tn  Firs:  v  .,p.„  , -iicj.u-i  itwn  j» 

.1...4  uu..!  ■  .idci .itslc  *|i'<  .«»t  to 

J  ...uicc.  "1  ipmn.ui  jnd  llj.h  tv»ck 

8.  MATER  POLLUTION 

8  1  Aquatic  Toitctty; 

'Hi  ppm  24  hr  luicruli  kiticiic.ni  -Tud 

U  m  lKch»4ici 

■il  my  1  24  hi  iuumIi  Niiug.j.  tia.1 

II,,,  .all  44  diet 

82  Wetsrtowl  ToaicHy:  Data  mu  j..ui.thii 

8  3  Biological  Osygan  Demand  (BOO): 

»  .  '  iiji . 

6  4  Food  Chain  Concentration  Potential:  \  .... 

6  7  Ignition  Tamparatura:  ‘  1 

66  Electrical Haiard:  tl.  -l  t.r..upl> 

6  9  Burning  Rata:  4  min  mm 

9  SELECTED  MANUFACTURERS 

1(1  KikLi-IcIIcI  Plj/j 

Nc-wknik  *4  >  liai'lr 

Shill < HU  .1 
l  shell  Pia/a 

HoU'lon.  I.  u.  -'inii 

i  Sun  Oil  <  .. 

Si  l>j4id»  l*.i  I'Aiix’ 

7  CHEMICAL  REACTIVITY 

7  1  Raactivity  with  Watar:  \,..  icjvimn 

7  i  Raactivity  with  Common  Materials: 

V*  ■4Mcll.ni 

7  3  Stability  During  Tranaport:  mjIiIc 

7  4  Neutralizing  Aganta  tor  Acida  and 

Cauatica:  Nm  |KHmcm 

7  5  Polymerixettor:-  S..i  pciiuicni 

7  6  Inhibitor  of  Polymerization:  N.ii  pc ■  uncut 

10.  SHIPPING  INFORMATION 

10  1  Gradat  or  Purity:  ■•ct.inc 

faiing.  milii.it  i  .pccilit .iimn* 

10  2  Storage  Tamparatura:  Nmb.cin 

10  3  Inert  Atmosphere:  Vi  ■iquncuuni 

104  Venting:  Opcniilutik  a'lv'iemo 

prC'curc  ..icuuiti 

11.  HAZARO  ASSESSMENT  CODE 

13.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

.See  Harca  *»»e»»m»ni  Binotwo*  CG  446  3. 

1 3  1  Physical  S*ete  at  1S°C  and  1  atm:  1  ,q.,.d 

VI -l  v  v» 

13  2  Molecular  Weight:  V.i  pcumeni 

13  3  Boiling  Point  al  1  atm:  I4ti  wo- 1 

*  Mi  IW  (  »  Ml  4  '  k 

134  Freezing  Point:  \-.i  is.  ■  mcnr 

12  HAZARD  CLASSIFICATIONS 

135  Critical  Tamparatura:  N.*.  -v.il  iiicni 

12  1  C  oda  ol  Fadaral  Ragulationa: 

13  6  Crltlesl  Pressure  \..i  pcmnci  ■ 

I  Ijmutjblc  liquid 

13  7  Specific  Gravity:  0  7321  at  20  "C  <>quid) 

12  2  NAS  Hazard  Rating  for  Bulk  Watar 

138  Liquid  Surface  Tension:  iu  ;id«nc«c-m 

Transportation; 

=  11  l)|M  D  (12  1  S  t<<  .Il  t 

Category  Rating 

13  9  llquid-Waler  Inlarfacisl  Tension: 

1  .re  •» 

4M  '1.1s  tic.  cm 

Health 

=  IID4M  Oll'l  N  m  .,1  .'II  ( 

N.ipui  lirit.tni  1 

13  10  Vapor  (Gas)  Specific  Gravity:  1  4 

|  iquid  nr  Solid  Irriunl  1 

13  11  Ratio  of  Specific  Heeta  of  vapor  (Gas): 

W  jicr  Polluli.in 

13  12  Latent  Heat  of  Vaporization: 

Human  1  uxicili  1 

l  mi  1MiBm«4«'l  M.dy 

Xqualic  1  <iMcit4  - 

13  13  Heat  of  Combustion:  -is  .'ohm  lb 

=  -|0  4lX)e.ll  f  =  -4>'  1  X  ID"  1  W- 

Water  <> 

13  14  Hast  ol  Decomposition:  \..t  pcmumi 

sell- Kcavi  u<n  il 

13  15  Heal  Of  Solution:  Sol  penmeni 

1 2  3  NFPA  Hazard  Classifications: 

13  16  Heat  of  Potymarliatton:  \.>i  pc'imvci 

Category  Classification 

Health  M  .i/Ai  dt  Bluet  ' 

I  |.,mm.ibili1\  | Red)  1 

Ri.uli4iniNc-ll.u4l  <> 

NOTES 
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i 


GASOLINES:  AVIATION 

(  <  4.86g  lead /gal) 


Common  Synonym 


Watery  liquid  Red.  blue,  green,  brown  or  Ga&olinr  odor 

porpte 


Floats  on  water  Flammable,  irritating  vapor  s>  produced 


Slop  discharge  if  possible.  Keep  people  iwey. 

Shot  off  ignition  sources  and  call  fire  department 
Stay  upwind  and  use  water  spray  to  “knock  down"  vapor 
Isolate  and  remove  discharged  material 
Notify  local  health  and  pollution  control  agencies 


Fire 

FLAMMABLE 

KUxhbeck  along  vapor  trail  may  occur 

Vapor  may  explode  if  ignited  in  an  enclosed  area 

Extinguish  with  dry  chemical,  foam  or  carbon  dioxide 

Water  may  be  ineffective  on  fire. 

Cool  exposed  containers  with  water 

Exposure 

CALL  FOR  MEDICAL  AID 

VAPOR 

Irritating  to  eyes,  nose  and  throat 

If  inhaled  will  cause  di/linesa,  headache,  difficult  breathing 
or  loss  of  consciousness. 

Move  to  fresh  air 

If  breathing  has  stopped,  give  artificial  respiration. 

If  breathing  is  difficult,  give  oxygen 

LIQUID 

Irritating  to  skin  and  eyes. 

If  swallowed,  will  cause  nausea  or  vomiting 

Remove  contaminated  clothing  and  shoes. 

Flush  affected  areas  with  plenty  of  water. 

IF  IN  EYES,  hold  eyelids  open  and  flush  with  plenty  of  water 

IF  SWALLOWED  and  victim  h  CONSCIOUS,  have  victim  drink  water 
or  milk. 

DO  NOT  INDUCE  VOM 1 '  INC. 

Water 

Pollution 

HARMFUL  TO  AQUATIC  LV 
Fouling  Co  shoreline 

May  be  dangerous  if  it  enters  i 
Notify  local  health  and  wildli 
Notify  operators  of  nearby  w. 

FE  IN  VERY  LOW  CONCENTRATIONS 

water  intakes 
fe  officials 

Her  intakes. 

1.  RESPONSE  TO  DISCHARGE 

■>*•  Bononw  M*u>oax  «  •'’dbooc  CG  448-41 

Issue  warning  high  llimmahilitx 

1  v.k ii ale  area 
lltspcisc  and  flush 

3.  CHEMICAL  DESIGNATIONS 

3  1  Synonym*:  N.ivonii'«on  >in«nvm. 

3  2  Coeel  Guar*  Competibdtty  ClmetflceHeo 

MixcelUneoux  hydrocarbon  mixtures 

3  3  Chomical  Formula:  Not  peitment 

3  4  IMCO  Unnod  Notions  Numortcal 
Designation:  »i  ijm 

4.  OBSERVABLE  CHARACTERISTICS 

4  i  Physical  Slat*  (a*  shippad):  1  iquid 

4  2  Color:  Red  blue,  given,  brown, 
purple 

4  3  Odor:  (•.ii.ii.tix' 

5.  HEALTH  HAZARDS 

5  1  Personal  Protective  Equipment:  Protective  goggle..  doves 

52  Symptoms  Following  Exposure  IMIM  \  MON  .  iu.c.  ■mi.uion  .<•  uppci  le.pir.itnrx  tract, 
central  nerv oi  i  .i  vlem  si  imul.it toft  follow  x*xl  bx  ‘leptc'ssion  ol  v  .u v me xlegtx'x'.  i.meing  imni 
ili//mev.  ‘ve.til.tche  and  iiKooiiiinjln.n  io  .ine.lhv.i.i.  .om.i  .mil  respt* Jl»*rv  .urexi 
irregular '  e.iitbe.u  "  il.mgcrou.  complication  \SIMK  \  I  It  >N  c.iuses  xeve.e  lung  iml.itmn 
with  couehmy  e.ieeiny.  dvspne.i.  .uh.icrn.il  distress,  .mil  r jpixflx  developing  pulmon.uv 
eilem.i.  Liter  .tgn-  t  hrotKhopneumom.i  .mil  pneumonitis,  acute  onset  of  icnii.il  nervoi.. 

-s  stem  e%c  itvment  lollowed  he  depression  IN(  i|  Nl  ION  causes  irm  .it  ion  ol  mucous 
membrane's  thro.it  e.oph.igti.  anil  stomach,  stimulation  followed  he  xlcptc.ioivol  cvnti at 
nervous  system,  irregular  he.irihe.il 

5  3  Trootrnowt  tor  Exposure:  Seek  mcdic.il  attention  IMIM  AT  It  IN  maintain  respiration,  give 
"w  gen  d  needed  ASPIRATION  cnloiec  bed  iest.  administer  oxegen  INtilSJlON  do 
NOT  induce  vomiting,  lavage  carelullv  >1  appreciable  quantile  was  ingested,  guard  against 
■ispu  jiion  into  lumrs  IAIS  wash  with  copious  qu.intitc  id  water  SKIN  wipe  oil  and  wash 
with  s.iap  and  water 

5  4  Toxtetty  by  tnhotatlon  (Throe bold  Limit  Value):  No  single  T I  >  applicable 

5  5  •hort-Torm  htfioiottow  UmfhE  MK»  ppm  for  «i  mm 

5  6  Toxfcity  by  Ingestion:  Grade!  I  DwO  *tx»<g  kg 

3  1  Lot#  Toiteltr  None 


6.  FIRE  HAZARDS 

6  1  Flash  Point:  MH  (  « 

6  2  Flammable  Limits  In  Air 

1  7  |*t 

6  3  Fir*  Extinguishing  A  pants:  1  . . . 

xaihnn dioxide  drv  ihcniix.il 

6  4  Fir*  Extinguishing  Aganta  Not  lo  bo  Used: 

W  jivi  may  be  metlcxiixv 

6  5  Spoctat  Hazards  of  Combustion  Products: 

66  Bshselor  in  Flro:  Vajmi  i' Ikjux'i  . . 

.in  .mil  in.iv  travel  j  vxutxKleubk 

lla.hh.nk 

6  7  Ignition  Temperature:  x  24' i 

6  8  Etocutcal  Hazard:  i  Uw  1.  yioup  1) 

6  9  Burning  Rato:  4  min/rinn 

7.  CHEMICAL  REACTIVITY 

7  1  Reactivity  with  Wstor.  N..  iv  .u  t  xotv 

7  2  Reactivity  wtth  Common  Maloriois: 

No  re  act  ion 

7  3  Stability  During  Tranoport:  suhle 

7  4  Neutralizing  Agents  lor  Acids  and 

Caustics:  Not  peilrnxni 

7  5  Polymerization:  Not  peMiueui 

7  6  Inhibitor  of  Polymerization: 

Noi  px-rtinx'iii 

8.  WATER  POLLUTION 

8  1  Aquatic  Toxicity: 

HI  ppm  24  hi  luvcnile  Xuuiu.n.  ii.ix) 

II  lrc-h».itxf 

■»l  ppm  24  h»  tu.xn.le  Vu.'ik.hi  ti.u! 

1  I  ni.  vail  watx't 

8  2  Waterfowl  Toxicity: 

Data  nol  available 

8  3  Biological  Oxygen  Demand  (BOD): 

lx  1  '  d a x» 

8  4  Food  Chain  Concantration  Potential 

Niit.x- 

9.  SELECTED  MANUFACTURERS 

10  Kox  kv  Ix'llx'l  pl.i/.l 

New  T  o.k  N  ^  loo.’o 

2  shell  r ill  C  •• 

1  Shell  Pl.ir.i 
lloUNtol.  leva- 

4  Sun  Oil  <  .  ■ 

SI  1  l.i u>l .  P.i  I'XlV 

10  SHIPPING  INFORMATION 

10  1  Grades  or  Purity,  t.raxk  x<< 

MX)  1  .hi  .ind  II'  14'  Spxv  l!li  l:'>  r 

Mil  (. 

10  2  Storage  Tempereture:  Vuhieri* 

10  3  Inert  Atmosphoro:  No  'vuu.'iM'em 

10  4  Vontlng:  opcntllamcur'.-ix'i'" 
prxwuit  vacuum 

11.  HAZARD  ASSESSMENT  CODE 

13  PHYSICAL  AND  CHEMICAL  PROPERTIES 

NJ"«IIK..--  .  XXI 

13  1  Physical  Slat*  all  5°C  and  1  atm:  1  *  .  .1 

VI  I  V  M 

13  2  Molecular  Weight:  N  .i  ps.  ■  m 

13  3  Bolling  Point  at  1  atm:  irai  >4'i  1 

'1  '.  (  =  444  k 

1 3  4  Freezing  Point: 

12.  HAZARD  CLASSIFICATIONS 

<  .  |  =  <  .'4  4  X  r  <>'  l  K 

1 2  1  Cod*  of  Federal  Regulations: 

13  5  Critical  Temperature:  N  •:  ■  ux  m 

1  l.imm.ihlc  liquid 

136  Critical Prassura:  N..i  pn-.mm 

12  2  NAS  Hazard  Rating  for  Bulk  Wstor 

13  7  Specific  Gravity.  0 /Ml  at  l?f  (Uqutdl 

Transportation: 

13  0  Liquid  Surface  Tension: 

Category  Rating 

1,1  . . . . 

II  0.1  li  h 

1 3  9  Liquid- Wator  Intartacial  Tension: 

V  jpxii  Irtil.mi  l 

4*1  'i  lime,  vin  =  unt't  'til-  1  N  in 

1  iquixi  o»  Solid  In ■t.rni  1 

ji  2"  t 

Poisonv 

13  10  Vapor  (Gas)  SpocHic  Gravity:  >  4 

M  Jtci  Pollllf Ixxfl 

I3ii  Ratio  ol  Spocifk:  Hsats  of  Vapor  (Gas): 

Human  l.ixixitx  1 

..  .,  ,  :  in 4 

Xqn-OK  1oXK.IV 

13  12  Latont  Hoal  of  Vaporization: 

»u  ,'U  Hu.  lb  -  ‘1  '1  ...1  e 

Kx.ul.viH 

13  13  Hoot  ol  Combustion:  -i'  '2"Hm  lb 

Sell  Km  Mon  11 

=  -  in  4txt..ii  e  =  -4  '  4  x  lit'  1  ke 

12  3  NFP A  Hazard  C  lassHIcatlons: 

13  14  Host  Of  Decomposition:  N.u  Pvtuiunt 

Category  Classification 

13  15  Host  Ol  Solution:  N.u  pertinent 

Health  IL./iuliKliixi  < 

U  16  Host  Of  Polymerization:  V.l  penmen 

1  Lxmm.xtMlttx  vRexli  * 

Kx'.Hl!ll1l  (Nx'llowl  <1 

(  ••hl'tyrj  /*«»■"  1  jnJ* 

I  5.  HEALTH  HAZARDS  (Cont  d.)  I 

5  8  Vapor  (Oao)  Irritant  Charadoristlc*:  \.ip.u 

.iu*c  j  .light  vm4it mg  ul  the  excx  oi  lexpiiatnrx 

.v.tx-m  It  pirvem  in  high  lonuimrlnm.  1  he 

-Mcvt  H  Icmpm-irv 

5  9  Liquid  or  Sehd  Irritant  Characteristic*:  Mm 

mum  hu/jtd  ll  .pilled  on  xlothing  jnxl  allowed 

to  icmam  max  *  .iu.r  .malting  and  reditx-ning 

Ol  Ihx  .km 

5  10  Oder  Thraahald.  <i  7'  pm  > 
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GAK 


GASOLINE  BLENDING  STOCKS:  ALKYLATES 


Floats  on  warn  Flammable,  imtj ting  rspor  a  produced 


Stop  cfachxrge  if  pawbk  Keep  people  away . 

Shut  off  ijptitton  loutm  and  call  fur  department. 

Stay  upwind  and  uar  water  spray  to  "knock  down"  »apor 

bolate  and  remove  ducha/ged  material 

Notify  k>cal  health  and  po Button  control  agencie*. 


Fire 


Exposure 


Water 

Pollution 


FLAMMABLE 

Flashback  along  vapor  trail  may  occur 

Vapor  may  explode  if  ig  ruled  in  an  enclosed  area. 

Ex  tin gu on  with  dry  chemical,  foam,  or  carbon  dioxide 
Water  may  be  ineffective  on  Fire 
Cool  expoecd  containers  with  water 


CALL  FOR  MEDICAL  AID 
vapor 

Irritating  lo  eyes,  nose  and  throat 
If  iahalrd.  will  cause  dullness,  headache,  difficult 
breathing  or  loss  of  consciousness 
Move  to  fresh  air 

If  breathing  has  stopped,  give  artificial  respiration 
If  beta  thing  is  difficult,  give  oxygen. 

LIQUID 

Irritating  (o  skin  and  eyes. 

If  swallowed,  will  cause  nausea  and  vomiting 
Remove  contaminated  clothing  and  shoes 
Flush  affected  areas  with  plenty  of  water 
IF  IN  EYES,  hold  eyelids  open  and  flush  with  plenty  of  water 
IF  SWALLOWED  and  victim  is  CONSCIOUS,  have  victim  drink  water 
or  milk 

DO  NOT  INDUCE  VOMITING 


harmful  to  aquatic  life  in  very  low  concentrations 

Fouling  to  shoreline 

May  be  dangerous  if  it  enters  water  intakes. 

Notify  local  health  and  wildlife  officials. 

Notify  operators  of  nearby  water  intakes 


1  RESPONSE  TO  DISCHARGE 

n»tpur»#  W#l*,llv  -«a-0 (!':•>•  Cd  *4t  4i 
l**..c  warn  ink*  high  i1.i".,:,.ihili|  v 


IMxr> 


I  llu-h 


3  CHEMICAL  DESIGNATIONS 

Synonym*:  S .  >  v  •  -ti .  m  *v  n.  m  mu  ■. 

Com!  Guard  Compatibility  Classification: 

Miscellaneous  hydrocarbon  mixtures 
Chamtcal  Formula:  v.ipcri.ikm 
IMCO  Unltad  Nation*  Numarical 
Designation:  »  '  »  ;  i:m 


4.  OBSERVABLE  CHARACTERISTICS 

4  1  Physical  Slat*  (as  ■hipped):  I  .quid 
a  2  Color:  (  .i|..rk. 

4  3  Odor:  < e ./. •>!//),- 


5  HEALTH  HAZARDS 

Parsons*  Protoctiv*  Equipmont:  i*-..il,in  ... ufelc* 

g  EipO*ur*:  IMIM  M|i)\mm'mii 


i.pptl  •C'PII. 


IKlMkfl 


XM*I  K  X  |  II l\  «.  iiih.  ‘Ci cl c  lime  uni.il  mm*  «uh  i.-iiehuig 
'  "I  r"H'  -KmI-tuiv  pulnixiurs  c«lcrn.i  l.ilci  -len-ul 
m  •  'k ''Hi i., |  ncii.iu  .icir  excitement 

N  •  •  i  i'i.,c  fiKtiihr.mc .  ,,t  Ihi.Mi 


IN  II  XI  X  lit  IN  •!'  uni  .ills  f(.  >pir,tl  inn  give 
.  !  ■;  •  •veil;  INI, |  SI  |f>N  J,, 

•  ,  .  •nec'tcil  e.i.ird  .ie.ini 

■  »  >'  •  ■  IN  w  .p;  nit  .mil  w.i'h 


0  ii»e  vatwo)  •.-.nx, 


6  FIRE  HAZARDS 

6  1  Flaah  Point: 

la)  <irl  t  l 

lb)  0  7  1"!  t  ( 

6  2  FtammaM*  Limits  in  Air 

Ul  I  T-  X  V, 

6  3  Fir*  Extinguishing  Agents:  l>t  v 

v  hc»l Is  jl.  I o jiii.  i  j,  bon  dunulc 

6  4  Fir*  Extinguishing  Agant*  Not  to  bo  Uaotf: 

XX  jiei  iiuv  he  incllcctivc 

6  5  Spocial  Huardt  ol  Combustion  Products: 

6  6  Behavior  in  FkO:  Vjpw  is  heavier  than 
an  and  mas  travel ksinsidcrahlc 
(JislancC  In  a  vouikC  ill  ignilum  and 
flj\h  bask 

6  7  Ignition  Temperature: 

Data  nut  available 

6  8  Electrical  Hazard:  (law!  group  i> 

6  9  Burning  Hair.  4  mm .  min 


7.  CHEMICAL  REACTIVITY 

Reactivity  with  Watar  N.ncaitum 
Rsacthrtty  with  Common  Material*: 

Ni,  reaction 

Stability  During  Transport:  Subic 
Neutralizing  Agents  lor  Acids  and 
Caustics:  Not  pcnmcni 
Polymerization:  n,.i  pcnmcni 
Inhibitor  ol  Polymoriiation: 

Not  pertinent 


I.  HATER  POLLUTION 

6  1  Aquatic  Toxicity: 

>10  ppm ,  74  hr  .'luvemk  Atuettkan  'hai 
f  I  m/U oil  water 

VI  ppm/24  hr /juvenile  Aineiu.in  vhad 
II  n, / \a It  water 

8  2  Waterfowl  Toxicity: 

l>ala  not  available 

8  3  Biological  Oxygon  Demand  (BOO): 

Ki.  >da>v 

8  4  Food  Chain  Concentration  Potential: 


9.  SELECTED  MANUFACTURERS 

I  scon  t  o 

10  Rockefeller  PI  a/a 
Net*  York.  N  X  10070 
Shell  Oil  <  vi 
I  Shell  Pla/a 


tl.il 


un  le 


Sun  Oil  (  o 
St  iJavidv  Pa  I  VOX  7 


10.  SHIPPING  INFORMATION 

Gradao or  Purity:  ( ..mp....u.>n 
variev  wiiti  range  ul  dnlillalmn 


102 

103 

104 


Storage  T  amparaturo: 
Inart  Atmosphere:  n„  i 
Vonting:  Open  ilia  me  an 
prevure  vacuum 


II  HAZARD  ASSESSMENT  CODE 

•S**  Ha/aid  Avsetsnvfnl  M»r>iJ0oo»  C.O<«6  ’i 

X  i  t  V  vx 


12  HAZARD  CLASSIFICATIONS 

Cod*  of  Fodoral  Regulations. 

I  tanimahlc  liquid 

NAS  Hazard  Rating  tor  Bulk  Wator 
Transportation: 

Category  Ra 

I  ire 

Health 

V  apur  Irritant 
I  .quid  ur  Si. lid  Irr.lanl 


Hum 


'■illulini 


I 


Xqualiv  Immn  7 

Xevthcl  iv  I  I  lev  I  7 

Rc.icIihic 

Other  (  heiiucalv  0 

Water  0 

Seff-Keactiiin  n 

NFPA  Hazard  Classification*: 

Catagory  Claaaiftcation 

llea'th  Ha/.iri|  (Rlucl  I 

I  lammahilitv  tKedl  1 

Reavlivitv  i Yellow)  0 


13  PHYSICAL  AND  CHEMICAL  PROPERTIES 

13  1  Physical  Stat*  at  ?5°C  and  1  atm:  I  Nu.d 
13  2  Motocular  Weight:  N..i  txiineni 

13  3  Boiling  Point  at  1  atm:  -*  !"•  I 

.14  I  >'  t  .  >’  4.1*  h 

13  4  Froozing  Point:  N,.t  |\n,fi«-,i 

13  5  Critical  Tomporolur*:  \..t  pe«tu 
13  6  Critical  Prosaura:  Noipuunint 

13  7  spociflc  Gravity:  o  *  I  t»  '  -  ,.i  » '  t 

i  liquid  i 

13  8  Liquid  Surface  Tansion:  [v  '  >dMi»  .  vn. 

1 3  9  Liquid- Water  Intorfacial  Vonsion: 

4V  M  dvrtc  v  in  »  '"MV  011*1  S  m 
Jt  711  ( 

13  10  Vapor  (Gas)  Specific  Gravity:  >  i 
13H  Ratio  of  SpacHIc  Hast*  ot  Vapor  (Gas): 

N.u  pen  mm 

13  12  Latant  Hast  of  Vaporization: 

I  in  J  *ii  H>u  ih  =  'I  <ilv.,i 

1313  Haat  of  Combustion:  -ix  -siltiu  ih 

.  Ill  11*1;., I  ,•  »  41*  4  x  III  )  l,. 

>3  74  Haat  of  Decomposition:  s.,.  ,K,i  ,,u 
13  IS  Heal  Ot  Solution:  N„i|vin,nl 
13  16  Hoot  ot  Potymorization:  N  u  pen., uni 


S.  HEALTH  HAZARD  (Cool'd  ) 

5  8  Vapor  (Gao)  Irritant  Charactortattea:  v  jp.,r,  i.u^c  j  >l,yht  *mjn.ny .. 

w  clem  il  prevent  m  high  vvirHcntr.itn>nv  |i  ctlevi  i*tcmpi«xiv 
5  9  Liquid  Of  Bond  Irrttanl  Characlortotlc*:  Minimum  Ku/jid  ll  >piMrd  .* 
to  icmain.  m>r»  c .,uvc  'm.ui my  xml  reddinmf  the  vl  m 
5  10  Odor  Thraahold:  0  7'ppm 
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GRF 


GASOLINE  BLENDING  STOCKS:  REFORMATES 


Cwmnod  Strinnym 


Watery  liquid 


Coloring  Gasoline  odor 


Flota  on  ws!n  Fkimmabfc,  im  tiling  vipor  m  produced. 


Slop  diicharge  if  possible-  Keep  people  awsy. 

Shut  off  ignition  sources  and  call  Hie  department 

Slay  upwind  and  use  water  spray  to  “knock  down”  vapor. 

Isolate  and  remove  discharged  material 

Notify  local  health  and  pollution  control  agencies 


Firs 

FLAMMABLE. 

Flash  beck  along  vapor  trail  may  occur. 

Vapor  may  explode  if  ignited  in  an  enclosed  area 

Extinguish  with  dry  chemical,  foam  or  carbon  dioxide 

Water  may  be  ineffective  on  fur 

Cool  exposed  containers  with  water. 

Exposure 

CALL  FOR  MEDICAL  AID 

VAPOR 

Irritating  to  eyes,  nose  and  throat 

If  inhaled  will  cause  dimness,  headache,  difficult 
breathing  or  loss  of  consctousncaa 

Move  to  fresh  air 

If  breathing  has  stopped,  give  artificial  respiration 

If  breathing  is  difficult,  give  oxygen. 

LIQUID 

Irritating  to  skin  and  eyca. 

If  swallowed,  wit)  cause  nausea  or  vomiting. 

Remove  contaminated  clothing  and  shoes 

Flush  affected  areas  with  plenty  of  water 

IF  IN  EYES,  hold  eyelids  open  and  flush  with  plenty  of  water 

IF  SWALLOWED  and  victim  is  CONSCIOUS,  have  victim  drink  water 
or  milk 

DO  NOT  INDUCE  VOMITING 

Water 

Pollution 

HARMFUL  TO  AQUATIC  LIFE  IN  VERY  LOW  CONCENTRATIONS 

Fouling  to  shoreline 

May  be  dangeroua  if  it  enters  water  intakes. 

Notify  local  health  and  wildlife  officials. 

Notify  operators  of  nearby  water  intakes. 

1.  RESPOI 

S«v  SiMpovn#  M 

Issue  w.irnm 

1  vacuate  are 
Disperse  and 

BSE  TO  DISCHARGE 

■•nvout  MtnObovH  COMBS) 

g  high  n.immubilily 

i  Hush 

1  LABEL 

▼ 

3  CHEMICAL  DESIGNATIONS 

3  1  Synonym*:  Nmiimniiin  synonyms 

3  2  Coast  Guard  Compatibility  Class  Hlcstion: 

Miscellaneous  hydrocarbon  mixtures 

3  3  Chomieal  Formula:  Not  pertinent 

3.4  IMCO/UnHed  Nations  Numerical 
Designation:  >1.12/120) 

4.  OBSERVABLE  CHARACTERISTICS 

4  1  Physical  Stala  (as  shipped):  liquid 

4  2  Color:  (  olurlcv. 

4  3  Odor  (i.ivulinc 

5.  HEALTH  HAZARDS 

5  1  Pomona)  Protective  Equipment:  Protective  goggles,  gloves 

5  2  Symptom#  Following  Expoeure:  INIIM  Al  ION  causes  ifnl.Hion«*l  upper  icspir.ilurv  tract, 
central  nervous  sislem  slimuljDon  followed  bv  (k'prcwiin  of  varying  degrees  ranging  Irom 
ili//inc*s.  headache,  and  incoordination  to  anesthesia,  ciuna.  and  respirators  arrest .  irregular 
heart  heat  is  dangerous  complication  ASPIRAI  ION  causes  severe  long  in  nation  with  coughing, 
gagging,  dyspnea,  suhsicrnal  disit  css.  jnd  taptdls  developing  pulmonary  edema,  later,  signs  of 
bronchopneumonia  and  pneumonitis,  acute  onset  ol  ventral  riersous  system  followed  hv 
depression  |Nf  if  N I  ION  causes  irritation  ol  mucous  membranes  ol  throat,  esophagus,  and 
stomach,  stimulation  followed  hy  depression  of  central  nervous  system,  irregular  heartbeat 
S3  Treatment  for  tqwtirt!  Seek  meilical  Jllcntmn  INHAI  A  I  ION  maintain  respiration,  give 
otvgen  if  needed  A.NPIKAIION  cnlorce  bed  lest,  adnnnisici  o»y  gen  INGInIION  do 
SOI  induce  vomiting,  lavage  car  elollv  il  appreciable  i|uantilv  w.is  ingested,  gii.ml  against 
.I'po. it  ion  into  lungs  IVIN  wash  with  copious  quantity  of  water  SKIN  wipe  oil  .md  wash 
with  »oap  and  water 

5  4  Toxicity  by  Inhalation  (Threshold  Limit  Value):  No  single  1 1  V  applicable 
5  5  thWt-Tmn  Inhalation  LhnHa:  'Oil  ppm  Im  Mi  mm 
5  6  Toaicity  by  Inywlbii:  Grade  I  1)«ll  ' in  '  g»kp 
5  7  LiM  ToikKr  None 

5  0  Vapor  (OH)  Irritant  Characteristic#:  1.  apors .  .lose  a  -light  sm-i-ting  ”t  the  eves  ,.r  ropiiatoiv 
..vstem  it  present  in  high  coiKenlr.il ions  Ihcelfcci  >v  icmpm-in 


6.  FIRE  HAZARDS 

6  l  Flash  Point: 

l.il  <o  1  t  t 
ii<i  it  ' «  1  (  t 

6  2  Flommoblo  Limits  in  Air: 

6  3  FtreEatinguiahing  Agents:  l)n 

. . .  tiuiii.  v jib. in  dimidt 

6  4  firs  Extinguishing  Agonts  Not  to  bo  Used: 

VI  ||V(  lll.IV  lH  IIIL'ItCvtlVC 

6  5  Spocioi  Hsxsrds  ol  Combustion  Products: 

None 

66  Behavior  in  Fire:  \  .ipnr  iv  heauei  than 
.nt  md  in. iv  luvcl  .i  ktiii'idcr.ihk' 

<h  iiiici.i  .i  vuuivc  >>l  ignitnin  and 
ll  .  *.  hjik 

6  7  ignition  Temperature: 

l>u  .  not  .iv  jil-iblc 

6  8  Eloctncol  Hatard:  t  law  1  group  D 

6  9  Burning  Rata:  4  linn  nun 

8  WATER  POLLUTION 

8  1  Aquatic  Toaicity: 

•Ml  |.|.m  .’4  hi  i.i.iinii  \.i..i  .  ...  t.  ,»| 

1 1  ludi  w.itei 

71  ppm  .'4  hi  » ill<h  \ll.t :  i.  in  t.-i.t 

1  1  -..It  water 

8  2  Walortowi  Toaicity: 

I)jU  not  jv  jiIjI.Ic 

8  3  Biological  Oxygan  Damand  (BOD): 

8  4  Food  Chain  Concentration  Potential: 

N.mc 

9.  SELECTEO  MANUFACTURERS 

'll  Kuekctcilci  pl.t/.l 

Ne»  V  <>ik  N  V  H*iM 

Midi  (lit  <  • 

1  Shell  l*la/a 

Houston,  lew*  — «a»t 

»  Sun  Oil  (  o 

St  1  Livid*  V;  I'KirT 

7.  CHEMICAL  REACTIVITY 

7  1  Reactivity  with  Water:  N.i'-  .ii.m 

7  2  Rss<  dvity  with  Common  Malariala: 

No  re  nl.  .u 

7  3  Stability  During  Transport:  M.ihle 

7  4  Neutralizing  Agonts  tor  Acids  and 

Caustics:  n..i  (>cM.ncnt 

7  5  Polymerization:  N.u  peiunent 

7  6  Inhibitor  of  Poly meriza lion: 

Not  pertinent 

10  SHIPPING  INFORMATION 

10  1  Gradas  or  Purity:  (  on. posit . 

v. ii ics  wiih  r.mge -it  disitll.ilio*.'. 
tcitipv'  atme*  ii'id 

10  2  Storage  Tomparature:  lin'im" 

10  3  Inart  Atmosphora:  No  nqunemeui 

10  4  Venting:  Open  ill.ime.irievteu.it 
pressure » .ivuurn 

11.  HAZARD  ASSESSMENT  CODE 

13.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

■SeeHB/jxr  AiMssmeo(H«nunoo>  I'Gut  ?, 

13  1  Physical  Sfata  at  15°C  and  1  atm:  1 

A-ru-vw 

13  2  Molacular  Weight:  Notpettmem 

13  3  Boiling  Point  at  1  atm:  *k  | 

=  14  1  1'  (  =  :s-  40*'  k 

13  4  Freezing  Point:  Not  pertinent 

12.  HAZARD  CLASSIFICATIONS 

13  5  Critical  Temperature:  Not  pertinent 

1 2  1  Cod*  of  Fodoral  Regulation*: 

13  6  Critical  Prosaura:  N>n  pertinent 

1  la  writable  liquid 

13  7  Specific  Gravity:  0.7934  at  20  °C  (liquid) 

12  2  NAS  Hazard  Rating  tor  Bulk  Watar 

Transportation: 

Category  Rating 

1 3  9  Liquid- Watar  Interfaclsl  Tension: 

4*>  *|  .I.  in-,  mi  ■0  047  nti'l  N  in 

lle.ilth 

.it  2(1  ( 

\  a  pur  Irnt.ini  1 

1 3  VO  Vapor  (Gas)  Specific  Gravity:  1  4 

I’uiMins  : 

13U  Ratio  ol  Specific  Heats  of  Vapor  (Gas): 

13  12  Latent  Heat  of  Vaporization: 

Nqu.llh.  loviutv  ' 

1  «t  1*0 Hn.  Ih  =  'i  M  i.ti  v 

Vevlhciiv  1  fleet  1 

13  13  Heat  of  Combustion:  -  I  lit u  it. 

Other  <  hemn.ih  it 

=  -  I0.400v.il  f  «  -  I'M  v  or  1  ke 

Water  l> 

13  14  Hast  of  Decomposition:  N.u  |vnn,  in 

Nett  Kc.iv t ion  0 

13  15  Hast  of  Solution:  N..i  pi  nim  ni 

12  3  NFPA  Hazard  Classifications: 

13  16  Haatof  Pofymorizatton:  N..t  per  mem 

Catagory  Classification 

lle.ilth  II. i/uril  l Bluet  1 

1  Dinm.ihililv  tKedl  * 

Ke.iiitvitv  f  V  ellow  i  0 

5.  HEALTH  HAZAROS  (Cont'd.)  1 

1  59  liquid  or  Solid  Irrttant  Charoctorlattcs:  Minimum  hazard  llvpilled  on  clothing  .md  .i  Mowed  | 

to  lem.un.  m.iv  v.iu*e  vm.irling  .md  reddening 

id  the  * k  in 

5  10  Odor  Threshold:  o  ;■>  ppm 
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GCS 


GASOLINES:  CASINGHEAD 


Common  Synonym* 


Watery  liquid 


Cu  lories 


Gasoline  odor 


Floats  on  water.  Flammable,  irritating  vapor  it 
produced 


Stop  ilarhargr  if  poaublr.  Keep  people  away 
Shut  off  imution  sources  and  call  fire  department. 

Slay  upwind  and  use  water  spray  to  “knock  down"  vapor 
Isolate  and  remove  discharged  material. 

Notify  local  health  and  poOution  control  agencies 


Flr« 

FLAMMABLE. 

Flashback  along  vapor  trail  may  occur 

Vapor  may  explode  if  ignited  in  an  enclosed  area 

Extinguish  with  dry  chemical,  foam  or  carbon  dioxide 

Water  may  be  ineffective  on  far 

Cool  exposed  containers  with  water 

Exposure 

CALL  FOR  MEDICAL  AID 

VAPOR 

Irritating  to  eyes,  nose  and  throat. 

If  inhaled  will  cause  du/ine® .  headache,  difficult  breathing 
or  los  of  cimsciousnew 

More  to  fitah  air 

If  breathing  has  stopped,  give  artificial  respiration. 

If  breathing  ■  difficult,  give  oxygen. 

LIQUID 

Irritating  to  skin  and  eyes. 

If  swallowed,  will  cause  nausea  or  vomiting. 

Fluih  affected  arena  with  plenty  of  water. 

IF  IN  EYES,  hold  eyelids  open  and  Audi  with  plenty  of  water. 

IF  SWALLOWED  and  victim  ■  CONSCIOUS,  have  victim  drink  water 

DO  NOT  INDUCE  VOMITING 

Water 

Pollution 

HARMFUL  TO  AOUAT1C  LIFE  IN  VERY  LOW  CONCENTRATIONS 

Fouling  to  shoreline. 

May  be  dangerous  if  it  enters  water  intakes. 

Notify  local  health  and  wildlife  officials. 

Notify  operators  of  nearby  water  intakes. 

1.  RESPONSE  TO  DISCHARGE 

1  “fspww  MvikoOv  ManitnooK  CG«46-«i 

Issue  warning  high  llammabiliiv 

1  vacU.ite  a  lea 

Disperse  and  Hush 

3  CHEMICAL  DESIGNATIONS 

3  1  Synonyms:  Natural  gasoline 

3  2  Coast  Guard  Compatibility  Classification: 

Miscellaneous  hydrocarbon  mixtures 

3  3  Chemical  Formula:  Nm  pertinent 

3  4  IMCO  United  Nations  Numerical 
Designation:  i  i  I2<7 

4.  OBSERVABLE  CHARACTERISTICS 

4  i  Physical  Slate  (aa  shipped):  I  .quid 

4  2  Color  <  i.l.ifk" 

4  3  Odor  (  mm, line 

5.  HEALTH  HAZARDS 

5  1  Personal  Protective  Equipment:  pi, unlive  goggle*.  plnve* 

5  2  Symptoms  Following  Exposure:  IS||  \l  \  I  ittitrimn  ni  uppti  icvpiuton  tuii, 

■.entf.il  ncrviiu*  *v*tcm  \timul.ii  mn  I.. I  lime, I  hv  deprcx'inn  ,if  v  .irving  degree'  r.ingmg  Iron* 
ili//irtc"  hcjii.n  he.  .ind  incixirdm.ilion  In  anvibcM.i.  liiiiij.  and  iv'pirjlnrv  arrcvl. 

>"c|tular  hcari heal  i>  d.inecmu'  vnrnplu.il ion  ISl’IR  AlUJN  vauses  ,vu'ic  lung  irrilalmn 
* 'lb  ."Ughing  e.igging  ih  -pne.i.  Mihxtern.il  dixt  re".  and  r.ipidlv  developing  pulrmm.irv 
■.  dem. i  later  nun-,  of  bfonvhnpneumonia  and  pneumomltx.  acute  „nxet  ol  central  nervou* 

‘  ~i,  in  «»v  ilc  men)  lollimedbv  dcprcxxmn  I  St  ilS  I  ION  cauvev  irritation  of  mucous 
■•u. it- hr. me-  ol  ih'o.il  esophagus  .md  Mum-n h  si imul.il ion  lollimed  bv  depression  ol 
,";«i*  il  nrmu.  -v -le*n  .ricrul.ir  heartbeat 

5  3  Treatment  for  Exposure  Seek  n*e.lu  al  attention  INI1A1  A I  ION  maintain  rvcptutiun. 

give  no  ecn  d  needed  \SPIR-\IIO\  enforce  bed  rest  administer  u«v  gen  IStilSTlON 
do  SOI  mdiue  vomiling  lavage c.trelullv  it  appicciable  quantile  was  ingested,  guard 
ig.o'i.t  jvgoilion  mi,, lungs  l>IS  u  ash  with  copious  quamitv  ol  water  SKIS  wipe  oil 
i ml  wash  with  .„ap  and  water 

5  4  Toxicity  by  Inhalation  (Threahold  LimH  Value):  So  single  1 1  V  ..pptK  able 

5  5  Short-Term  Inhalation  Limits:  '»» ppm  for  Ml  min 

5  6  Toiletty  by  Ingeettan:  < ,  -  ule  2  |D«0'i>i«g  kg 

5  7  Lata  Toxicity:  s.,rt 


6.  FIRE  HAZARDS 

Flashpoint:  «0*MK 
FtammaMo  Limits  In  Ain 


l  V. 


7  r, 


Fira  Extinguishing  Agent*:  Dry 
chemical,  foam,  or  carbon  dioxide 

Fira  Extinguishing  Agants  Not  to  ba  Usad: 

Vkjiermav  be  rncllccliic 

Special  Hazards  ol  Combustion  Products: 

Si(ne 

Behavior  in  Fira:  V  apor  is  heav  icr  rhan 
air  and  rnav  travel  a  considerable 
distance  to  a  source  ol  ignition  jnd 
Hash  hack 

Ignition  Temperature: 

|)ala  not  available 

Etactrical  Hazard:  t  lass  I.  group  I) 
Burning  Rata:  4  mm  nun 


7.  CHEMICAL  REACTIVITY 

Raactivity  with  Watar:  Sore  action 
7  2  Raactivity  with  Common  Malaria!#: 

S,.  reaction 

7  3  Stability  During  Transport:  Si  able 
>  Neutralizing  Agants  tor  Acids  and 
Caustics:  \.,i  pertinent 
7  5  Polymarization:  Sot  pertinent 
7  6  Inhibitor  ol  Polymerization: 

Sot  pertinent 


S.  MATER  POLLUTION 

Aquatic  Toxicity: 

VO  ppm/ .’4  hr,  lovcnilc  American  shad 
1 1  ,,,/fresh  water 

’ll  ppm.  24  hr  juvenile  American  shjd 
I  l  .  salt  water 

Watortowt  Toxicity: 

l)al a  not  available 

Biotogicsi  Oxygon  Demand  (BOD): 

ll'l .  5  davs 

Food  Chain  Concentration  Potential: 

Sone 


9.  SELECTED  MANUFACTURERS 

I  won  to 

JO  Kockcicllcr  Pla/a 
Sew  l  ork.  \  l  10020 
Shell  Oil  t  i> 

I  Shell  Pla/a 
Houston.  I  teas  77001 
Sun  Oil  (  o 
Si  [lands.  Pa  IV0H7 


10.  SHIPPING  INFORMATION 

10  1  Gradaa  or  Purity:  t, imposition 
depends  on  location  of  oil  well 
10  2  Storaga  Temperature:  Ambient 
10  3  Inert  Atmosphere:  So  requirement 
104  Venting:  Open  t  (lame  arrester  l  or 
pressure-vacuum 


11.  HAZARD  ASSESSMENT  CODE 

S«*H*/«'d  A»***vneiM  K»"Bt>O0»  t-Ci  446  3. 

Al  H  V  W 


12.  HAZARD  CLASSIFICATIONS 

Coda  of  Federal  Regulations: 

l  lammahlc  liquid 

NAS  Hazard  Rating  for  Bulk  Water 
Transportation: 

Catagory  Rating 

I  ire  4 

Health 

k.tpof  Irritant  t 

I  iquid or  Solid  Irritant  <1 

Poisons  t 

\kalcr  Pollution 

Human  T oxicilv  I 

Aquatic  Toiicilv  2 

Aesthetic  I  ffeel  I 

Reacliv.lv 

Other  t  hemieaK  n 

*  ater  <» 

Sell  Reaction  <> 

NFPA  Hazard  C  la  sal  heat  ions: 

Category  Classification 

Health  Hazard  (Bluet  I 

Hamm ahilitv  (Kedi  ' 

React iv it v  (>  ellow)  0 


13  PHYSICAL  AND  CHEMICAL  PROPERTIES 

13  1  Physical  Slataat  1S°C  and  1  atm:  I  iquid 
13  2  Motocular  Weight:  S.,t  pertinent 
1 3  3  BoHing  Point  al  1  atm: 

SR  27s  I  *  14  I  Is  (  c  2k7  41  IK  k 

13  4  Fraozing  Point:  \,*i  peii.neiil 

13  5  Critical  Temperature:  Not  pertinent 

13  6  Critical  Pressure:  Not  pertinent 

13  7  S pacific  Gravity:  0.671  at  I5*C  (liquid) 

13  8  Liquid  Surface  Tension:  lu  Mdim,  vm 
=  tioiu  llli.'lk  m  al  20* t 
1 3  9  Liquid* Water  Inlerfacial  Tension: 

4>l  'I  dvites  slit  *  0  t»4U  t)U> |  \  m 

a  1  ?0‘l 

13  10  Vapor  (Gas)  Specific  Gravity:  i  4 
13  11  Ratio  of  Specific  Heats  of  Vapor  (Gas): 

Sol  pertinent 

13  12  Latent  Heal  of  Vaporization: 


I  Ml 


il  Hi u  I 


=  Ui  1  4  X  III  I  kg 

13  13  Heat  of  Combustion:  -  ik 

=  -lU  4Vk»cal  v  E  -41'  4  1 
13  14  Heat  ol  Decomposition:  v»i 
13  15  Host  Of  Solution:  Not  ivit.ru 

13  16  Hoot  of  Polymerization:  Sot 


5.  HEALTH  HAZARDS  (Cont’d.) 

5  8  Vapor  (Gas)  Irritant  Characteristics:  Vapors  cause  a  slight  smarting  of  the  eves  or  respirators 
svsiem  d  present  m  high  conccniiaimns  I  he  effect  ivicmporarv 
5  9  Liquid  or  Solid  Irritant  Characteristics:  Minimum  hu/did  If  vpilletf  on  clothing  and  allowed 
to  remain,  rnav  cause  smarting  and  reddening  of  the  skin 

5  10  Odor  Threshold:  n  >s  ppm 
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GPL 


GASOLINES:  POLYMER 


Common  Synonym 


Watery  liquid 


Colo  rim  Gasoline  odor 


Floats  on  water  Flammable,  irritating  vapor  is 
produced 


Slop  discharge  if  possible  Keep  people  away. 

Shut  off  ignition  sources  and  call  tire  department 
Stay  upwind  and  use  water  spray  lo  "knock  down"  vapor 
Isolate  and  remove  discharged  material 
Notify  local  health  and  pollution  control  agencies 


Fire 

FLAMMABLE 

Flashback  along  vapor  trail  may  occur. 

Vapor  may  explode  if  ignited  in  an  enclosed  area. 

Extinguish  with  dry  chemical,  foam,  or  carbon  dioxide. 

Water  may  be  ineffective  on  fire 

Cool  exposed  containers  with  water. 

CALL  FOR  MEDICAL  AID. 

VAPOR 

Irritating  to  eyes,  nosr  and  throat. 

If  inhaled,  will  cause  dizziness.  headaches,  difficult  breathing 
or  loss  of  consciousness. 

Move  to  fresh  air. 

If  breathing  has  stopped,  give  artificial  respiration 

If  breathing  is  difficult,  give  oxygen. 

Exposure 

LIQUID 

Irritating  to  skin  and  eyes. 

tf  swallowed,  will  cause  nausea  or  vomiting. 

Remove  contaminated  clothing  and  shoes. 

Flush  affected  areas  with  plenty  of  water. 

IF  IN  EYES,  hold  eyelids  open  and  flush  with  plenty  of  water. 

IF  SWALLOWED  and  victim  is  CONSCIOUS,  have  victim  drink  water 
or  milk. 

DO  NOT  INDUCE  VOMITING 

Notify  local  health  and  wildlife  officials. 

Notify  operators  of  nearby  water  intakes. 

1.  RESPONSE  TO  DISCHARGE 

i  Rmiw«m  Mamods  H»n<r&ooti  CG  446  4| 

Issue  warning  high  flammability 

1  v.ilujIc  .irc.i 

Disperse  and  llu>h 

3.  CHEMICAL  DESIGNATIONS 

4.  OBSERVABLE  CHARACTERISTICS 

3  1  Synonym*:  No  common  synonym* 

4  1  Physical  Slat#  (a*  ehtpped):  liquid 

3  2  Coast  Guard  Compatibility  ClaaaHIcatton: 

4  2  Color;  (  olorlcv, 

Miscellaneous  hydrocarbon  mixtures 

4.3  Odor.  Gasoline 

3  3  Chemical  Formula:  Not  pertinent 

3  4  IMCO/UnHed  Nation*  Numerical 

Daatgnation:  .12/121' 

5.  HEALTH  HAZARDS 

5  t  Personal  Protective  Equipment:  Protective  poggicv  gloves 

5  2  Symptom*  Following  Eipoauri.  INHALATION  causes  irritation  nl  upper  respiratory  tract, 
cenir  jl  nervous  \s\tem  stimulation  followed  h>  depression  id  varying  degrees  ranging  from 
dizziness.  headache,  and  incoordination  to  anesthesia,  coma,  and  respirator)  arrest,  irregular 
heartbeat  is  dangerous  complication  ASPIRATION  causes  severe  lung  it  mat  ion  with 
coughing,  gagging,  dyspnea,  substcrnal  distress,  and  rapidly  developing  pulmonary  edema, 
later,  signs  of  bronchopneumonia  and  pneumonitis;  acute  onset  of  central  nervous  system 
(tenement  followed  by  depression  INGFSTION  causes  irritation  of  mucous  membranes  of 
throat,  esophagus,  and  stomach,  stimulation  followed  by  depression  of  central  nervous  system, 
irregular  heartbeat 

53  TtMlMtlf  hf  bpMMV  Seek  medical  attention  INHALATION  maintain  respiration.  give 
oxygen  if  needed  ASPIRATION  enforce  bed  rest;  administer  oxygen  IN(»l:STION  do 
NOT  induce  vomiting,  lavage  carefully  if  appreciable  quantity  was  ingested,  guard  against 
aspiration  into  lungs  FYFS:  wash  with  copious  quantity  of  water  SKIN  wipe  off  and  wash 
with  soap  and  water 

5  4  TosteNy  » r  lahateBan  <TN  wNM  UmH  v—wfc  No  single  TLV  applicable 
5.5  MMrtsTcnn  MftetaBe*  UmH*:  500  ppm  for  JO  mm 
5  6  TwWy  By  1*6**— w:  Grade  2;  LP»0  3  lo  5  g/kg 
5  7  LUTMtcWy.  None 

5  6  Veper  (QW|  Irritant  ChanetuMM  Vapors  cause  a  slight  smart  mg  of  the  eyes  or  respiratory 
system  >f  present  in  high  concentrations  The  effect  is  temporary 


6.  FIRE  HAZARDS 

6  1  Flash  Point  <1  ’I'l  <  ( 

6  2  Flammable  UmH*  In  Ah: 

1  V.  7  1. 

6  3  Fir*  Extinguishing  A  pants:  )  )r  > 

cheitiisal.  loalli  Ljrtmn  dioxide 

6  4  Fh«  Extinguishing  A  pants  Not  to  b*  U**d: 

W  jIci  iiijx  he  tncMcvlive 

6  5  Spaclal  Hazards  ot  Combustion  Products: 

Nunc 

6  6  Bohavior  in  Fha:  \  ap»r  i>  heavier  than 
.nr  and  wav  trjvel  .t  considerable 

S  WATER  POLLUTION 

6  1  Aquatic  Tozidty: 

‘mpysm  24  hi  tustntit  An>ciic  ,m  >hatl 

II  Itesh  water 

vl  ppm  24  Ik  ius  emit  Vmetw.in.ti.nl 

1 1  sal)  water 

8  2  Weterfowt  Toxicity:  Data  not  available 

8  3  Biological  Oxygan  Demand  (BOD): 

K-.  'dav 

8  4  Food  Chain  Concentration  Potential; 

Norn 

and  flash  ha*  k 

6  7  Ignition  Tsmparatura: 

D.il.i  n..i  available 

6  8  Electrical  Hazard:  <  Ij»  1  group  D 

6  9  Burning  Rata:  4  mm  mm 

9  SELECTED  MANUFACTURERS 

1  I  won  (  . 

V)  Rockefeller  Pi., /a 

New  >..rk  N  Y  tlXt’ii 

i  Shell  1*1  i/a 

Housl.m.  Ic'js  TTtllll 

<  Sun  Oil  <  <i 

si  Davids  i*.i  ivtih’ 

7.  CHEMICAL  REACTIVITY 

7  1  Reactivity  with  Watar:  No  reaction 

7  2  Reactivity  with  Common  Material*: 

N.»  ic.iiiiun 

7  3  Stability  Ouring  Transport:  stable 

7  4  Nsutralizlng  Agents  tor  Acids  snd 

Caustics:  s.u  pertinent 

7.5  Polymerization:  Not  pertinent 

7  6  Inhibitor  of  Potymarization: 

Not  pertinent 

10.  SHIPPING  INFORMATION 

10  1  Grades  or  Purity:  (  . . . 

vanes  with  range  •>!  d< '(illation 
temperatures  U'ed  t  «ni.ttn>  ino-ilv 
tsohex..  ne  i sot w lane 

10  2  Storage  Temperature:  Ambient 

10  3  Inert  Atmosphere:  No  lequitcwcni 

10.4  Venting:  Open  i flame  arrester  ii.r 

pressure  vasuum 

11.  HAZARD  ASSESSMENT  CODE 

13  PHYSICAL  AND  CHEMICAL  PROPERTIES 

|$*V  Ha/110  AtMtcnxni  MandDoon  cottt  Ji 

13  1  Physical  State  at  15BC  and  1  atm:  1  >n  ■  •( 

\-T-U-V-tk 

132  Molecular  Weight  n  a  m"-*”) 

13  3  BoMlng  Point  at  1  atm:  •'  ■  1 

■  14  4'"«  K 

13  4  Freezing  Point:  v.. 

12.  HAZARD  CLASSIFICATIONS 

13  5  Critical  Temperature:  N 

12  1  Cod*  Of  Federal  Regulations: 

13  6  Critical  Prasaura  N  ■ 

flammable  liquid 

1 3  7  S pacific  Gravity:  « • 

12  2  NA8  Hazard  Rating  for  Bulk  Wat*r 

Transportation: 

13  8  Liquid  Suriace  Tension; 

Category  Rating 

■  It  III*  M  O'.  N 

1  ire  1 

i  J  9  Liquid- Water  briariadel  Temten 

I  Health 

4a  '  1  .|vn,  .... 

Vapor  Irritant  l 

-  “  . . .  ’  N  .  1 

l  iquid  or  Solid  linunl  1 

13  10  Vepee  (Q**l  BpecNIc  OrexHty 

1  oisonv 

13  11  ReN*  of  BpecMc  Heel*  *4  Vepet  (Gael 

Water  Pollution 

S  ..  ,s  ,  , 

Aquatic  Toxic  lit  ' 

13  i;  Latent Heat at VapartaeMan 

Aesthetic  1  ffccl  2 

1  in  i  ■  K 

“ 

thher  (  hcmicals  0 

13  13  Meet  *t  Cembuahea  h 

Water  1> 

•  U*|  .»  v  *  «■  t  •  . 

Self- React  ion  <> 

12  3  NFPA  Hazard  ClassHIcetionr 

13  15  Meet  *t  BetuNen  n  .  s 

Category  ClasaMtcHew 

13  t6  Meet  *t  Patimai  When  n  s 

Health  Hazard  (Blue)  1 

Hammabilitv  |Red)  1 

Reactivity  (Yellow)  « 

5.  HEALTH  HAZARDS  (fent'A.) 

5.9  UquMw  BoM  Irritant  Ch*r**t*riaBe«:  Minimum  hazard  II  spilled  on  clothing  and  allowed 

lo  remain,  msy  cause  smarting  and  reddening  of  ihe  skm 

5.10  Oder  Thraahald:  0  25  ppm 
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GASOLINES:  STRAIGHT  RUN 


Coiorim  Caroline  odor 


FLAMMABLE 

Flashback  along  vapor  trail  may  occur 

Vapor  may  explode  if  ignited  in  an  enclosed  area 


VAPOR 

Irritating  to  eye*,  nose  and  throat 
If  inhaled,  wit)  cause  darnnesa.  headache,  difficult 
breathing  or  toaa  of  consciousness 


I  LIQUID 

Irritating  to  skin  and  eyes. 

If  swallowed,  will  cause  nausea  or  vomiting. 


4.  OBSERVABLE  CHARACTERISTICS 

4  1  Physical  State  (n  shipped):  |  iquid 
4  2  Color  ( tiliulc" 

4  3  Odor  (>jM>linc 


...  .  HARMFUL  TO  AQUATIC  LIFE  IN  VERY  LOW  CONCENTRATIONS 

Water  Fouling  to  shoreline 

May  be  dangerous  if  it  enters  water  intakes. 

Pollution 


1  RESPONSE  TO  DISCHARGE 

S#*  M»-00»  Hinoooo*  CG«4«4 

l.sue  warning  high  fljmnuhilitt 


3.  CHEMICAL  DESIGNATIONS 

3  1  Synonyms:  No  common  .Minnim. 

3  t  Coast  Guard  Compatibility  C lassMcatkm: 

Miscellaneous  hydrocarbon  mixtures 
3  3  ChomlcM  Formula:  Nik  pertinent 

3  4  IMCO  United  Mahons  Numaricst 
Designation:  m  \  120' 


5  HEALTH  HAZAROS 

5  1  Personal  Protective  Equipment:  I’unKint  «»*glcx  eloso* 

52  Symptoms  Following  Eaposuro:  IMIM  \  T  ION  cam?,  irritation  of  upper  respirators  tract . 

ventral  ntmiii'  *s-tcm  stimulation  followed  hi  deprc">or>  nt  *  ursine  degrees  ranging  from 
i|i/;ine»  headache,  .tnd  incoordination to  .incxihcxia  tismj.  and  respirators  arrest,  irregular 
heartbeat  is  dangerous  complication  ASPIR  M  KIN  vau*ex  severe  lung  irritation  with 
coughing.  g.» gging  ds'pnea.  xuh’.iern.il  dixirc".  and  upidls  developing  pulmonars  edema, 
later.  viyr)'  of  bronchopneumonia  ,»nd  pneumonitis.  acute  onset  of  tcnirjl  iktuiui  xwem 
euilcmcffl  followed  hi  ikpti<nm  INf»|  Nf  ION  uiup  irritation  of  mucous  membrane*  ol 
throat  esophagus  .ind'lomjsh  stimulation  followed  hi  depression  of  central  nervous 
m  -itm,  irreiruljr  heart  heal 

53  Treatment  ter  taposurs:  Seek  mcdixal  attention  IMIM  MHA  rojmiom  respiration,  guc 

or  i  gen  if  needed  ASPIRATION  enforce  hed  rot.  administer  oxygen  IM.IMtON  do 
NOT  induce  vomiting,  lai  age  earefulls  if  appreciable  qu.innts  was  ingested,  guard  against 
ax  pi  rat  ion  into  lungs  IVI-S  wash  with  copious  quant  its  of  water  SKIN  wipe  off  and  wash 
with  soap  and  water 

54  TaafcBy  by  tnhelaWan  (Thraaheld  Limit  VMua):  No  single  IT  V  applicable 
5  S  thari-Term  InMMtan  umftK  MW  ppm  for  in  mm 

56  TiMcRybyblfWIew:  tirade  2. 1  Da  9  5  to  5  g/hg 
5  7  LsSs  TssMIy:  None 


t  FIRE  HAZAROS 

1.  MATER  POLLUTION 

6  1 

Flash  Point: 

8  1  Aquatic  Teiicifr 

tal  <0“l  l  t 

90  ppm  ?4  hr  i  use  rule  American  *had 

lh)  0  M  It  ( 

H  -liesh  water 

6  2 

Flammatols  Limits  in  Ain 

91  ppm  24  hr  |u>cnilc  American  shad 

la)  If.  T  I  . 

1 1  m  salt  water 

6  3 

Firs  Extinguishing  Agants:  Dr* 

8  2  Waterfowl  To«idtr 

sheriiK.il  loam  ejihun  dioside 

Data  nm  a  Variable 

6  4 

Fira  Extinguishing  Agants  Net  to  ba  Used: 

8  3  Biological  Oxygen  Damand  (BOD): 

Water  nu*  he  , ncllcei.se 

«'*  'da.* 

6  5 

Spaciat  Hazards  of  Combustion  Products: 

None 

8  4  Food  Chain  Concentration  Pot  sn Wat: 

None 

ol  ..ml  its. is  ti  jscl  j  coriMdc'ahlc 

di-tjme  r  j  source  ol  ignition  and 

9.  SELECTED  MANUFACTURERS 

flash  husk 

1  lxxonfo 

6  7 

Ignition  Temperatura: 

V)  Rockefeller  P1j/j 

Data  not  .nailable 

New  >  oik  N  1  10020 

88 

Elsctricai  Hazard:  l  Ijs*  1  eioupD 

Shell  Oil  <u 

69 

Burning  Rata:  4  nun  nun 

1  Shell  Plaza 

Houston  leu*  7*11611 

.1  Sun  Oil  t  o 

7  CHEMICAL  REACTIVITY 

Si  Davids  Pa  IU0X7 

7  1 

Reactivity  with  Watar  No  reaction 

72 

Reactivity  with  Common  Materials: 

V.  reaction 

7  3 

Stability  During  Transport:  suhle 

7  4 

Neutralizing  Agants  for  Acid*  and 

Caustics:  V*i  pertinent 

7  5 

Potymsrization:  Not  pertinent 

76 

Inhibitor  of  Polymorization: 

s.)t  Pertinent 

10.  SHIPPING  INFORMATION 

to  1  Grads*  or  Purity:  <  ,*m position 

sjrics  with  range  ut  disiillal.on 
temperatures  used 

10  2  Storago  Tomporaturo:  kmb.ent 

10  3  Inert  Atmosphere:  No  re^in-mini 

10  4  Vandug:  Open  (flame  aricsienoi 

pressures  jcuum 

11  HAZARD  ASSESSMENT  CODE 

'Sw  HuilC  luniTlol  NWObOOt  CG  Ut  jl 

All  A" 


12.  HAZARO  CLASSIFICATIONS 

12  1  Cods  Of  FtdOfSl  Ragui  aborts: 

I  lanim.iblc  liquid 

12  2  NAS  Hazard  Rating  for  Bulk  Bator 
Transportation: 

Category  Re 


Health 

I  iquiJ  or  Solid  Irnlant 
Poisons 

Wjter  Pollution 
Huinjn  I  os  lot  i 
Vgujln  fosiciti 
Aesthetic  I  Meet 
React  n  its 
Other  (  he  midis 
V.  aler 

Self- Reaction 

12  3  NFPA  Hazard  Cl—s HteHona: 


Health  lla/aid  (Blue) 
Mammahiliti  (Red! 
React  is  its  el  low  i 


5.  HEALTH  HAZARDS  (C««U.) 

•  6  Vapor  (Gas)  IrrNsnl  Chsrscfsrtatfcs:  V apors  cause  a  slight  smart mg  of  the  exes  or  respiratory 

xxxiem  i(  prevent  in  high  concentrations  the  eft  tel  is  temporary 

•  9  LlqMd  sr  fsBd  Irritant  ChsrsafrtSBM.  Minimum  hazard  If  spilled  on  clothing  and  allowed 

to  remain,  mas  cause  smarting  and  reddening  nf  the  skin 

.  10  OdftThtphili  0  2S  ppm 


13  PHYSICAL  AND  CHEMICAL  PROPERTIES 

13  1  Physical  Stats  si  15°C  and  1  aim:  I  iqu'd 
13?  Mofscular  Waipht:  Not  pen  mem 
13  3  Boiling  Point  at  1  atm:  "*  ?'»  i 

=  14  (1-  <  =  >'  4m  K 

134  Fra*  ring  Point  Noi  penment 
13  5  Critical  Temperature:  Not  pen. mm 
136  Critical  Pressure:  Vu  pe-nnvnt 
13  7  Spactfle Gravity:  <i 'i  (J'4'aii't 
il.quidt 

13  8  Liquid  Surtscs  Tanslon:  l*  :>  d>  nc-  .n, 

=  WON  (HIM  \  m  ai  ?l>  t 

1 3  9  Liquid- Watar  Interiaciet  Tanslon: 

4U  'I  dims  c»*  =  0  Itf9  Oil' I  N  m 

at  W< 

13  10  Vappr  (Gas)  Specific  Gravity:  ‘  4 

1311  Ratio  of  Specific  Haatsot  Vapor  (Gas): 

Not  pcnineni 

1312  Latont  Host  of  Vaporization: 

1  Mi  I'd  Riu  lh  »  'I  M  v al  <* 

*to  t  4  x  l  tv  J  k  c 

13  13  Host  of  Combustion:  -iMIRBiu  ih 

•=  -  >(1.4<Wvat  c  =  -41'  4  X  HI-  .1  kr 

13  14  Host  Of  Daeompoaition:  Not  pen  mem 

13  15  Hast  Of  Botutton:  Not  pertinent 

13  16  Haat  otPofymartzatten:  V*t  pertinent 


79 


HDZ 


HYDRAZINE 


IL 


J 


6.  FIRE  HAZARDS 

6  1  F1**h  Point:  JiJOll  <>( 

6  ?  FUirmW*  Limit*  In  Air 

4 T.  iwr. 

6  3  Fir*  Extinguishing  Ag*nl»:  h4io 
alwuhol  v.iihun  dt.mdv 

dn  whcniKul 

6  4  Fir*  |itiii0ui*Mng  Ag*nll  Not  to  b*  Uaed 

\..i  iH-rimcm 

6  b  Special  Hazard*  oi  Combustion  Product*: 

Ioik  taptii  i«  I'tiiiiiUJ  *hvn  hcak-d 

6  6  Behavior  in  Fir*: 

M.,v  cvpI.Hli  it  w..olini:it 

6  7  Ignition  T*mp*r *tur*: 

M  ..  .joiK  •iH.ni. me. •••'<« 

'IN  1  ltfl.l-1 

6  8  Elwctncal  Hazard:  N..i  pviment 

6  9  BurningRat*:  i  «nn  nun  l»«i  < 

S.  MATER  POLLUTION 

8  1  Aquatic  Toztetty: 

14(.  ppm  .'U  '  hr  tuinboM  !<<>ul  died 
trvNh  water 

8  2  Watsrtosrl  Toslcity. 

I*ul  j  not  at  J  liable 

8  3  Biological  Oiygon  Demand  (BOO): 

ICKT 

8  4  Food  Chain  Concentration  Potanbai: 

Ntinv 

9  SELECTED  MANUFACTURERS 

1  1  jirm.iuni  t  hemical  C  <•  .  Inc 

II  -  Hl.m.hjfdM 

Newjti  S  J  O'lth 

2  < >1  in  t  -if  p 

(  hi-riiKjl'  Oni'ion 

1211 1  .my  RidycKd 

Stamford.  1  onn  On 'MU 

i  Imtoval.lnc 

l  niroi.il  Chemical  |)n iMitn 

Spencer  Si 

Naugatuck.!.  i»nn  06*70 

7.  CHEMICAL  REACTIVITY 

7  1  Reactivity  with  Waf*r:  V  ic.uiM.n 

7  2  Reactivity  with  Common  Material*: 

t  ,<n  k.iu6  l»>e  *Kvn  >n  o>nl.ui  «V]\h 

.o'  m.ilvti.il'  'uwh  .i' 

■  •hi. '!>•'  »l.ilh  v.i'ih  .md  ru'l» 

7  3  Stability  During  Transport:  Mahlc 

•it  ..'dinan  tvoijv'  .iiuti-'  ii  hen 
hvjtvd  '.m  dce-mjMvv  i«t  mii.'ivn 
■nd  .iiiimi.nij  L'j'Cv  hui  dt‘v.»np«i'iiM>n 

■'  n«»l  hj/.ird<'U'  unit''  itijlcii.il  i. 

'  <>n  lined 

7  4  Neutralizing  Agent*  tor  Acids  and 

Caustic*:  1  lu'h  u  iih  v.  jivr 

Neutralise  the  r  exulting  'Oluluin  with 
calcium  hvpochlonte  iHTHll'  lb' 
pet  16  .it  Yi>«Sf  j/invi 

7  5  Polymerization:  Vu  pemnem 

7  6  inhibitor  of  Poiymorization: 

Nol  pernncni 

10  SHIPMN6  INFORMATION 

10  1  Grade*  or  Purity:  Anhydrouv 

1?  »>4  water  volution- 

1 0  2  Storage  Temperature: 

Ambieni 

10  3  Inert  Atmosphere-  Pjddcd 

10  4  Venting:  Pressure-vacuum 

11.  HAZARD  ASSESSMENT  CODE 

13.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

S»* «J24>fl  lluumenl  M»natxx»  CG  446. 3) 

13  1  Physical  Stataat  tS°C  and  1  atm:  1  .qu.J 

A-P-Q 

13  2  Molecular  Weight:  12  0* 

13  3  Boiling  Point  at  \  atm: 

2  1‘l  =  1  1  1  *  l  »  lK6  "  k 

1 3  4  Freezing  Point: 

12.  HAZARD  CLASSIFICATIONS 

34  *  i  =  1  '  l  -  2*4  *  k 

12  1  Cede  of  Federal  Regulation*: 

1 3  5  Critical  Temperature: 

Flammable  Liquid 

*16  1  -  iMI't  »  f.'l  k 

12  2  NAS  Hazard  Rating  for  Bulk  Water 

13  6  Critical  Preeawra: 

Transportation: 

ZiiOrN'J  -  14*  Jim  *  14  '  \1\  m 

Category  Rating 

13.7  Specific  Gravity:  i  <»»s  ji  2o  (  ii.qu.di 

1  ire  4 

13  8  Liquid  Surface  Tanaion:  Nm  pviiinciu 

ilcjlth 

13  9  Liquid-  Watar  Htterfadai  Tanaion: 

\  ipot  IfMUni  A 

Not  pei intern 

Liquid  of  Solid  Irriljnl  4 

13  10  Vapor  (Gae)  Specific  Gravity: 

PoiNons  4 

Noi  penmeni 

W  jivi  Pollution 

13  il  Ratio  of  Speckle  Heat*  of  Vapor  (Gas): 

Hunun  Tomciu  4 

l  in 

\qUJHC  Toxicity  1 

13  12  Latent  Haat  of  Vaporization:  'UMi«  m 

ViNihcnt  lK«a  ' 

«  2>n.j1  f  «  12  -  x  in  i 

Reactivity 

13  13  HoatotComhuaMan:  -  v'4-  »iu  ih 

Olher  C  hciTtK  jK  4 

-  -4M6vjI  y  ■  -  IV4  1  x  IO-  t  k.. 

Self- Reaction  4 

12  3  NFPA  Hazard  ClaoalRr  atiana: 

13  15  Maatof  SaMtoft:  -.'ixBrn  lb 

-  -i2i  vji  c  *  -*oi  x  ur  »  wo 

Ca>— aty  CtoaaMcatton 

13.16  Meat  of  Pofymarizatian:  \.mv»nnent 

Health  Hazard  (Blue!  A 

Hammabilm  jRedi  3 

Reactivity  (Yellow)  2 

/ 

(  imumtnt  y'jfr.  <  WA 

"  xtnn 

/ 

/ 

REVItEO  1ITI 


C*mm*a  *»o«*»m4 

Watery  bqukl  Co  lories*  Ammonia  odor 

Mixes  with  water  Poiaonous.  flammable  vapor  it 
produced  Freezing  point  is  35°  F. 

AVOID  CONTACT  WITH  LIQUID  AND  VAPOR  Kerp  people  »«y 

Wear  chemical  protective  uiii  with  ■etf-contzined  breattinf  tppantut- 
Slop  due hz rye  if  poaribie  Call  fire  drpartmenl 

Stay  upwind  and  uac  water  tpray  lo  •‘knock  down"  vapor 
laolate  and  remove  ducharwed  nuimai. 

Notify  local  health  and  pollution  conlrol  ayennea. 

Flra 

flamhasle 

hlashbavk  along  vapor  trad  may  occur. 

Vapor  may  explode  if  ignited  in  an  encloaed  area 

Wear  chemical  protective  suit  with  self-contained  breathing  apparatus. 

Combat  fim  from  safe  distance  or  protected  location. 

Flood  discharge  area  with  water. 

Extinguish  with  dry  chemical,  alcohol  foam,  or  carbon  dioxide. 

Cool  exposed  containers  w-ith  water. 

Continue  cooling  after  fire  has  been  extinguished 

% 

CALL  FOR  MEDICAL  AID 

VAPOR 

POISONOUS  IF  INHALED  OR  IF  SWN  IS  EXPOSED 

Irritating  to  eyes. 

Move  to  fresh  sir 

If  breathing  has  stopped,  give  artificial  respiration. 

If  breathing  a  difficult,  give  oxygen. 

LIQUID 

POISONOUS  IF  SWALLOWED  OR  IF  SKIN  IS  EXPOSED 

Wii  bum  eyes. 

Remove  contaminated  clothing  and  shoes. 

FVuh  affected  areas  with  plenty  of  waier. 

IF  IN  EYES,  hold  eyelids  open  and  flush  with  plenty  of  water. 

IF  SWALLOWED  and  vktim  is  CONSCIOUS,  have  victim  drink  water 
or  milk. 

DO  NOT  INDUCE  VOMITING. 

Exposur* 

Watar 

Pollution 

HARMFUL  TO  AQUATIC  LIFE  IN  VERY  LOW  CONCENTRATIONS 

May  be  <kngerous  if  it  enters  water  intake*. 

Notify  local  health  and  wildlife  officials 

Notify  operator*  of  nearby  water  intakes. 

1.  RESPONSE  TO  DISCHARGE 

iSx*  nnowH  M^fKXii  M.raooo*  CG444  4| 

l"ucxjfnmt>  h«yb  llumnubilny. 

R«'lnvl  jvvcn' 

t  hvmitjt  jnd  pht'Kjl  Irejimcni 

2  LABELS  y\ 

<  MISI8  > 

3.  CHEMICAL  DESIGNATIONS 

3  1  Synonym*:  No  common  -ynuinnv. 

3  2  Coast  Guard  CompetibifHy  Clarification: 

NdI  jpplicjhle 

3  3  Chomicaf  Formula:  \  ll. 

3  4  IMCQ  United  Nation*  Numerical 
DeaignaHan:  mo  :om 

4.  OBSERVABLE  CHARACTERISTICS 

4  1  Ftiy*feat8tat*(aasMppaB):  Liquid 

4  2  Color  Colorless 

4,3  OBor  Ammonia-like 

5.  HEALTH  HAZARDS 

5  1  Personal  Protaetiva  equipment:  Ammonu-type  yav  mavk.  'Clf  vonuined  breathing  apparatus. 

plj'tiv -vojied  or  rubber  rlo'c\.  clothcN.  jnd  jpron.  vafelv  xhower  must  be  available 

5  2  Symptom#  FoBewtng  lapaaura:  \  Jporwj  Use  Ilchi  ny.  '»  el  liny,  jnd  blistering  ofeiel'ds. 

'km.  nose  und  rhrojt.  symptoms  mjy  be  delayed  for  several  hours  Temporary  blindness  may 
»vsur  1  .quid  v juscs  j  vjusiiv-like  burn  rf  not  washed  off  Jt  once  Inyeviionor  absorption 
ihtv.u^h  -km  causes  nausea.  d»/ /incss.  headjebe  Severe  exposure  may  cause  death 

5  3  Treatment  tor  gzpoaur*.  (all  a  dost  or  at  once  INHALATION  remove  to  fievh  air.  observe 
•or  development  <»f  delayed  symptoms  keepquiei  INfiTSTION  do  NOT  induce  vomn in*, 
five  «**  whites  or  other  em»rthent  SMN  OR  LVT.5  wash  with  large  amouats  of  water  for  at 
lea»l  1 3  min 

5  4  Taitofty  by  fnhalatton  (ThrasfwW  UmN  Valu*}:  I  ppm 

5  5  Shoet-Tarm  tnhataMan  URdta:  1  ppm  for  10  mm 

56  Tutolty by lng**B*n:  Grade  3.  1  D^voio  *00 m*/k* (rai ) 

5  7  Lata TastoNr  Camethutf  cancer  to  m*». 

5  8  Vapar  (Baa)  III  Rant  CharactartMtoa.  Vapor  IS  moderately  irritating  such  that  personnel  will 
not  usually  tolerate  moderate  or  high  vapor  concentrations 

56  Liquid  uSdNIntoN  CharantaitaSua  Severe  skin  irrnam  Causes  second-  and  thwd-d^ree 
hums  on  short  contaci.  very  m|urtous  to  the  eye* 

5  10  OdarThiaMMlB  J  -  4  ppm 

HOQ 


HYDROQUINONE 


common  Synonym 

l>9mimidpl 
P  Dtkydrasybeiueac 


SoUd  While.  light  un  lo  fray 


Sinki  and  man  with  water 


Avoid  contact  with  solid  and  dual.  Keep  people  away 

Shut  off  iptltion  sources.  Call  fire  department 

Stop  diachug  if  poaiMe 

Isolate  and  remove  dbchwjed  material 

Notify  local  health  and  poOulion  control  sjenctes 


Combustible 

Dust  cloud  may  explode  if  ignited  in  an  enclosed  area 
Extinguish  with  water,  dry  chemicals,  foam,  or  carbon  dioxide 


Fire 


Exposure 


CALL  FOR  MEDICAL  AID 
DUST 

Irritating  to  eyes,  nose  and  throat 
Harmful  if  inhaled 

If  in  eyes,  hold  eyelids  open  and  (lush  with  plenty  of  water. 

If  breathing  has  stopped,  give  artificial  respiration 

If  breathing  b  difficult,  give  oxygen 

SOLID 

Will  bum  eyes. 

Irritating  to  eyes. 

If  swallowed  will  cause  headache,  dirtiness,  nausea,  vomiting,  or  loss  of 
consciousness. 

Remove  contaminated  clothing  and  shoes. 

Flush  affected  areas  with  plenty  of  water. 

IF  IN  EYES,  bold  eyelids  open  and  flush  with  plenty  of  water. 

IF  SWALLOWED  snd  victim  b  CONSCIOUS,  have  victim  drink  water  or  milk 
and  hare  victim  induce  vomiting. 

IF  SWALLOWED  and  victim  b  UNCONSCIOUS  OR  HAVING  CONVULSIONS, 
do  nothing  except  keep  victim  warm. 


f«CC,o/lo  vTconcenitritloI^l^quatic  Ufe  ^ninknowir" 
May  be  dangerous  if  it  enters  water  intakes. 

Notify  local  health  and  wildlife  officials. 

Notify  operators  of  nearby  water  intakes. 


Water 

Pollution 


S.  HUITH  HUMDJ 

5  1  NtMMl  FfllwWl  IgbpSlint  Goggles  respiratory  protection  if  dust  is  present 
S  2  Symptom*  FlIlMlil  gjpiWW  Ingestion  can  cause  ringing  in  ihc  ears,  nausea,  dir/mess,  a  sense 
of  suffocation,  increased  respiration  rate,  vomiting,  pallor,  muscular  iwitchmgs.  headache, 
dyspnea,  cyanosis,  delirium,  and  collapse,  the  urine  is  green  or  brownish-green.  Lethal  adult  dose 
is  2  grams  Direct  contamination  of  the  eye  with  particles  of  hydroquinonc  can  cause  immediate 
irritation  and  may  result  m  ulceration  of  the  cornea  Contact  with  skin  may  cause  dermatitis 
5  3  Treatment  tor  ligMlW  I NGEST  ION  induce  vomiting;  perform  gastric  lavage,  and  follow  with  a 
saline  cathartic  and  demulcents,  gel  medical  attention  EYES:  flush  immediately  with  plenty  of 
water  for  15  mm  and  gel  medical  attention  SKIN  wash  with  soap  and  water 
5  4  T—toWy by  Inhaladnn  (Thraahald UmR Value):  2  mg/m' 

5  5  tHart-Term  IwMtoRon  LlmNa:  Data  not  available 
5  6  T— toMyfcflHM— Grade  3. 1  D*  370mg/kglu0 

3  T  La to  TlUadf  Cause*  bladder  cancer  in  mice,  discoloration  of  eyelids  and  eye  changes  in  men 

5  6  Vipar  (6m)  Irritant  ChwraetorMte*  Data  not  available 
5  9  UtoM  6T  tow  Irritant  WunctohlMi  Data  not  available 
5  10  OriwTIliia ItoKt  Data  not  available 


(  FIRE  HAZARDS 

6  1  Flash  Point  (mourn)  350"  V  O  C 

6  2  Flammabla  Llmlta  to  tor  Not  pertinent 
6  3  Fire  ExMngutaMng  Agents:  Water  ,  foam, 
dry  » hcmical.  carbon  dioxide 

6  4  Flr«  Eittn^utoMnf  Agents  Not  lob*  Use* 

6  5  Special  Hazard#  of  Combustion  Products: 

6  6  Rohevior  In  Flrw.  Dust  explosion  is 
possible 

6.7  Ignition  Temperature:  Data  not  available 
6  8  Electrical  Hazard:  Data  not  available 
6  9  RundagRate:  Not  pertinent 


7.  CHEMICAL  REACTIVITY 

7  1  Reactivity  with  Wo tor:  No  reaction 
7.2  Reactivity  with  Common  Motorloto; 

7  3  Stability  During  Transport  Stable 

7.4  Noutrallilng  Agent*  tor  Actta  and 
Caustics:  Not  pertinent 

7.5  Potymorizatlon:  Not  pertinent 

7  6  Inhibitor  of  Polymerizotlon:  Not  pertinent 


I.  MATER  POLLUTION 

6.1  Aguehc  TotdcHy: 

0  287  ppm/48  hr/goldrish/Tl.m/ffc*h 
water 

8.2  Wotoftowl  Tsodefty:  Data  not  available 

6  3  Rlolaglcef  O  trypan  Dwmand  (ROD): 

53%.  5  days 

25%  (thco  1. 0  5  days,  as  catechol 

6  4  Food  Chain  Concentration  PptooMot: 

None 


1  SELECTED  MANUFACTURERS 

1  Eastman  Chemical  Products.  Inc 
Kingsport.  Tcnn  37662 

2  Allied  Chemical  Corp 
Specialty  C  hemicals  Di* 

P  O  Box  I087R 
Morristown.  N  J  07960 

3.  Aldrich  Chemical  C  o 
940  W  Saint  Paul  Avc 
Milwaukee.  Wis  53233 


10.  SHIPPING  INFORMATION 

10  1  Qrodss  or  Purity  Pure.  Technical 

10  2  Stomp#  Tonsporoturo:  Ambient 
10  3  Inert  AtnwMpfwm:  No  requirement 
10  4  V anting:  Open 


11.  HAZARD  ASSESSMENT  CODE 

(S««  Mua<d  AssMamwii  Handbook  CGM6-3I 

ss 


12.  HAZAR0  CLASSIFICATIONS 

12.1  Coda  of  Federal  Regulations: 

Not  listed 

12  2  NAS  Hazard  Rating  tor  Sulk  Water 
Transportation:  Not  listed 
12  3  NFPA  Hazard  CleeatflcaMone: 

Not  listed 


13.  PHYSICAL  A  NO  CHEMICAL  RROfER  TIES 

13  1  Physical  State  at  15°C  and  1  atm: 

Solid 

13  2  MotoOdar  Weight:  1 10  1 1 
13  3  RoMine  Point  at  1  atm: 

545°E  *  28 5 "C  -  558“K 

13  4  Freezing  Point: 

338'F  -  1 70®C  =  443“ k 
13  5  Critical  Tomporoturo:  Not  pertinent 
13  6  Critical  Praaaum:  Not  pertinent 
13  7  SpedSc  Qrevtty:  I  33  at  20“C  (solid! 

13.8  URlild  Surtoeo  Tension:  Not  pertinent 

1 3.9  Liquid-Water  Intorioclol  Tension: 

Not  pertinent 

13.10  Vapor  (Oos)  Specific  On% 

Not  pertinent 

13  11  Ratto  of  RpecMc  Hoots  of  Vapor  (On): 

Not  pertinent 

13.12  Latent  Hoot  of  Vaporization: 

Not  pertinent 

13.13  Neat  of  Combustion:  - 1 1.200  But /lb 

-  -6.220  cal  /g*  -260  x  10'J/kg 

13.14  Hoot  el  Psoomppowon:  Not  pertinent 

13.15  Heat  Of  Rotutlon:  Not  pertinent 

13.16  Neat  Of  Polymerization:  Not  pertinent 


ll'o*lmur4  o*  peftt  i  a*dh  i 
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JET  FUELS:  JP4 


Watery  liquid  tolorlr-w 


Slllil  off  ignition  source*  and  call  fire  department 

Avoid  contact  with  liquid 

Isolate  and  remove  discharged  material 

Notify  local  health  and  poBulion  contrul  agencies 


Extinguish  with  dry  chemical,  foam,  or  carbon  dioxide 
Water  may  be  ineffective  on  Cue 
Cool  exposed  containers  with  water 


CALL  FOR  MEDICAL  AID 
LIQUID 

Irritating  to  skm  and  eyes. 

Harmful  if  swillowed 
Remove  contaminated  clothing  and  shoes 
Hush  affected  areas  with  plenty  of  water 
IF  IN  EYES,  hold  eyelids  open  and  flush  with  plenty  of  water 
IF  SWALLOWED  and  victim  is  CONSCIOUS,  have  victim  drink  water 
or  milt. 

DO  NOT  INDUCE  VOMITING 


Exposure  I 


Dangerous  to  aquatic  life  in  high  concentrations. 
Water  Fouling  to  shoreline 

May  be  dangerous  if  it  enters  water  intakes. 
PollUtiOl)  Notify  local  health  and  wildlife  officials 

Notify  operators  of  nearby  water  intakes. 


1.  KESfONSE  TO  DISCHARGE 

'See  Weapons*  Uauuxji  wanooook  CG44«4> 
l>%uc  warning  high  llammahihls 
Mechanical  coni ammcni 
Should  he  removed 
<  hcmieal  and  physical  treatment 


3.  CHEMICAL  DESIGNATIONS 

3  1  Synonym*:  No  common  synonyms 

1  2  Coast  Guard  CompaHbWty  ClaaaMcattan: 

Miscellaneous  hydrocarbon  mixtures 
3.3  Chamteaf  Formula:  tnH.n* 

3  4  iMCO/UnMad  Nation*  Numarteal 


4.  OBSERVABLE  CHARACTERISTICS 

4  1  Physical  Slat*  (aa  shipped):  1  iqutd 
4  2  Color:  Color  levs  to  light  hrown 
4  3  Odor.  I  ike  lucl  oil 


5.  HEALTH  HAZARDS 
5  1  poraowol  Prolocthra  Equipment:  Protective  gloves,  goggles 
5  2  SympUm*  FoNowtnp  Exposure:  Vapor  causes  slight  irrtiati 
stomach,  if  taken  into  lungs,  causes  coughing,  distress,  jnd 


so  causes  slight  irritation  ol  eyes  and  nose  l  iquid  irritates 
oughmg.  distress,  and  rapidly  developing  pulmonary 


5  3  Trodtmawt  Mr  Exposure?  ASPIRATION  enforce  bedrest,  administer  oxygen,  call  a  doctor 

INtiFSTION  do  NOT  induce  vomiting,  call  a  doctor  I  YI  N  wash  with  plenty  of  water  SKIN 
wipe  off  and  wash  with  soap  and  water 

5  4  ToxteBy  by  tnliatattan  (Threshold  LhnH  Vatu a):  200  ppm 

5  5  INart- farm  Inhaled  sn  tlwdtai  2300  mg/m3  for  60  min. 

56  TaatcNy By lusasds n:  tirade 2  IDwOMoSg/kg 

5  7  UMoToaf e«r  Outa  not  available 

5  8  Vapar  (Goa)  IrrManl  Characteristic#.  Vapors  cause  a  slight  smarting  of  the  eyes  or  respiratory 
system  if  present  in  high  concent  r  at  ions  The  effect  is  temporary 

5  9  UpM *r  MM  Irritant  CharecterteGee:  Minimum  hazard  If  spilled  on  clothing  and  allowed  to 
remain,  may  cause  smarting  and  reddening  of  the  skin 

5  10  OdarTluaahaid.  1  ppm 


6.  FIRE  HAZARDS 


6  3  Fir*  E  illnguishing  Agents:  I  <>uin.  di  > 

chemical.  i>i  car  hon  diovide 

6  4  Fir*  Extinguishing  AgonU  Not  to  b*  Uaad: 


6  5  Spacial  Haxard*  of  Combustion  Product*: 

Not  pert  merit 

6  6  Behavior  in  Fir*:  Sol  pertinent 
6  7  Ignition  Temperature:  4M*I 
6  8  Electrical  Haxard:  Not  pert  mem 
6  9  Burning  Rat*:  4  mm .  nun 


7.  CHEMICAL  REACTIVITY 

7  1  Raactivity  with  Water  No  reaction 
7  2  Raactivity  with  Common  Material*: 

7  3  Stability  During  Transport:  stable 
7  4  Neutralizing  Agents  tor  Acids  and 
Caustics:  Not  pen  mem 
7  5  Polymerization:  Not  pertinent 
7  6  Inhibitor  of  Polymerization: 

Not  pertinent 


11.  HAZARD  ASSESSMENT  CODE 

IS**  hui>9  Atfawment  Handboov  CG««$-3l 


12.  HAZARD  CLASSIFICATIONS 

12.1  Coda  of  Federal  Regulation*: 

Flammable  liquid 

12.2  NAB  Hazard  Rating  tor  Bulk  Watar 
Tranaporlatkm: 

Category  Ra 

lire 

Health 

Vapor  Irritant 

I  iqutd  or  Solid  Irritant 

Poisons 

Water  Pollution 
Human  Toxicity 
Aquatic  Toxicity 
Aesthetic  Hlccl 
Reactivity 

Other  Chemicals 
Water 

Self-Reaction 

12.3  NFPA  Hazard  ClasaWcationa: 


Health  Hazard  (Blue) 
Flammability  (Red) 
Reactivity  (Yellow) 


I.  WATER  POLLUTION 

B  1  Aquatic  Toxicity: 

SOU  ppm,*  cjlrmiii  lingcrlmg  Icihal 
tresh  water 

*  I  nuc  period  not  spccibcd 

8  2  Watortewl  Toxicity: 

Data  mil  available 

8  3  Biological  Oxygon  Demand  (BOO): 

'1'..'dav« 

8  4  Food  Chain  Concentration  Potential: 


9.  SELECTED  MANUFACTURERS 


M)  Kockctcilcr  PIj/j 
New  York.  N  V  l(M)>0 


Sun  Oil  C  o 
240  Radnor  Kd 
Si  [Jj'ids.  Pj 


10.  SHIPPING  INFORMATION 

10  1  Grades  or  Purity:  "* r. 

10  2  Storage  Tamporoturo:  Ambient 

10.3  Inort  Atmoaphoro:  Norequucmcm 
10  4  Venting:  Open  ill jmeatiesteO.it 


13.  PHYSICAL  ANO  CHEMICAL  PROPERTIES 

13.1  Physical  But*  at  15°C  and  1  atm:  I  .qu«J 
13  2  Molecular  Weight:  Not  pci  intent 
1 3  3  Boiling  Point  si  1  atm:  14>»  s4*>  I 
»  17b  2K7-<.  -  440  swi  K 

1 3  4  Freezing  Point: 

<-s4°i  -  <-4x  c  h 

13.5  Critical  Tomporatura:  Not  pert  mem 
13  6  Critical  Praaaura:  Not  pcrnnctt 
13.7  SpocHtc Gravity:  OM  at  2ti  t  (liquid) 

1 3  8  Liquid  Surface  Tension: 

(cm  |  2' dyne-  cm  *  1)1)2'  N  m  ai  20  ( 

1 3  9  Liquid'  Watar  Interfaces!  Tension: 

(CM  )  SO  d> ne»  c  m  =  (I  O'  \ .  m  at  20  < 

13  10  Vapor  (Gas)  Specific  Gravity: 

Nut  pen  mem 

13.11  Ratio  of  Specific  Hosts  ol  Vspor  (Gas): 

test  )  l  010 

13.12  Latent  Heel  of  Vaporization; 

140  Htu  Ih  -  7x  c.il  f  *  I  i  X  10  J  kc 
13  13  Hoat  of  Combustion:  -ix.MOKiu  Ih 
w  -lO.  IOOcal  f  -  -4.11  24  x  10'  J  .ke 
13  14  Hoat  of  Docomposition:  N,.t  pcrimeni 
13  15  Hoat  of  Solution:  N.n  penmern 
13  16  Haal  of  Polymerization:  \,»i  pon/uni 
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MALATHION 


Yellow  to  dark  brown  Skunk-Uke  odor 


Smka  in  water  Freezing  point  b  J7°  F 


Wear  chemical  protective  suit  with  self-contained  breathing  apparatus 

Stop  discharge  if  poauMe 

Call  fire  department 

Isolate  and  remove  discharged  material 

Notify  local  health  and  pollulion  control  agencies 


Fire 

Combuslibfc 

POISONOUS  CASES  ARE  PROOWED  IN  FIRE  AND  WHEN  HEATED 

'Sni'tCnm^rjmttclnr  sun*w»th  self-contained  breathing  apparatus 

Extinguish  with  dry  chemical,  carbon  dioxide,  water,  or  foam 

Cool  exposed  containers  with  water 

% 

LIQUID 

POISONOUS  IF  SWALLOWED  OR  IF  SKIN  IS  EXPOSED 
]leolov(?lonta?n?tiated  clothing  and  shoes. 

Flush  affected  arras  with  plenty  of  waler. 

IF  IN  EYES,  hold  eyelids  open  and  flush  with  plenty  of  water 

IF  SWALLOWED  and  victim  is  CONSCIOUS,  have  victim  drink  water 
or  milk  and  have  victim  induce  voni.liog. 

IF  SWALLOWED  and  victim  b  UNCONSCIOUS  OR  HAVING  CON 

VULSIONS.  do  nothing  except  keep  victim  warm. 

Exposure 

Water 

Pollution 

HARMFUL  TO  AQUATIC  LIFE  IN  VERY  LOW  CONCENTS  ATIONS 

Notify  operators  of  nearby  waler  intakes 

1.  ItSTOME 

HaxOswevatUVit 

Issue  warning 
contaminant 

Restrict  access 

Should  be  rcmo« 
Chemical  and  pt 

TO  DISCHARGE 

Saif  minm.COMO-4) 

poison,  water 

'td 

lysical  treatment 

1  LAAEl  /X 

<  riitui  > 

3.  CHEMICAL  DESIGNATIONS 

3  1  Synonyms:  CYTHION  Insecticide 

S-(  1 .2- Bis  (cthoxycarbonyl)  cthyi| 
O.O-dimcthyl  phosphorodilhioatc 

3  2  Cooat  Guard  Comp  otto  Mty  ClmWRcotiDw: 

Not  appiicabic 

3  3  Chemical  FarmMr  C»H«OkPS} 

3  4  iMCO/Unilad  Medina  HumsrtcH 
OoaigMGaiK  6.1/1893 

4.  OBSERVABLE  CHARACTERISTICS 

4  1  PhyHcal  tttte  (go  steppad):  l  iquid 

4  2  Color  Yellow  to  dark  brown 

4  3  Odor  C  haracteristic  skunk -like 
mercaptan 

S.  HEALTH  HAZARDS 

5  1  NimmI  PralMlhl  Equipment  Wear  self-contained  breathing  apparatus  (or  respirator  for 
organophosphate  pesticides)  and  rubber  clothing  while  fighting  fires  of  malalhion  with 
chlorine  bleach  solution  AH  clothing  contaminated  by  fumes  and  vapors  must  be  decontaminated 

5.2  lymglHM  Mndkg  bpMWK  Exposure  to  fumes  from  a  foe  or  to  liquid  causes  headache, 

blurred  vision,  constricted  pupils  of  Ihe  eyes,  weakness,  nausea,  cramps,  diarrhea,  and  lightness 
in  the  chest.  Muscles  twitch  and  convulsions  may  follow  The  symptoms  may  develop  over  a 
period  ofBhoun 

5  3  TmlMNt Me  llpMinc  Spttd  is  essential  INHALATION-  in  the  nonbreathing  victim 
Immediately  institute  artificial  respiration,  using  the  moulh-to-moulh,  the  moulh-to-nose. 
or  Ihemouth-to-oropharyngeal  method  Call physic ion'  INGESTION:  administer  milk, 
water  or  salt  water  and  induce  vomiting  repeatedly  SKIN  OR  EYE  CONTACT:  Hood  and 
wash  exposed  skin  areas  thoroughly  with  water  Remove  contaminated  clothing  under  a 
shower  Administer  alropine.  2  mg  ( 1/30  gr)  intramuscularly  or  intravenously  as  soon  as  any 
local  or  systemic  signs  or  symptoms  of  an  intoxication  are  noted,  repeat  the  administration  of 
atropine  every  3-8  mm  until  signs  of  alroptm/ation  (mydriasis,  dry  mouth,  rapid  pulse,  hoi 
and  dry  skin)  occur,  initiate  treatment  in  children  with  I  mg  of  atropine  Watch  respiration, 
and  remove  bronchial  secretions  if  they  appear  to  he  obstructing  the  airway,  intubate  if 
necessary  Give  2-PAM  (Pralidoxime.  Protopam\.  2.3  gm  in  100  ml  of  sterile  water  or  in  51 
dextrose  and  wjler.  intravenously,  slowly,  in  1 3- 30  min  .  if  sufficient  fluid  is  not  available,  give 
I  gm  of  2-PAM  in  I  ml  of  distilled  water  by  deep  intramuscular  injection,  repeal  this  every 
half  hour  if  respiration  weakens  or  if  muscle  fasoculatton  or  convulsions  recui 
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12.1 


12.2 

12.3 


A.  FIRE  HAZARDS 
PtoohPotofc  >325*E 
PlemwteMe  UmMi  In  Ab~ 

Data  not  available 

Pb#  Ezdngutohbig  Aponte:  Dry  chemical. 

caihon  dioxide,  wale i  spray,  foam 
Fin  trttngyiHlm  A p aw*  Hetuha  Uoo * 

Not  pertinent 

■poctol  Hurds  ot  Combustion  Producte: 

Vapors  and  fumes  from  fires  are 
hazardous  They  include  sulfur  dioxide 
and  phosphoric  acid 
lihadif  la  Fkt:  Gives  off  hazardous 
fumes  Area  surrounding  Tire  should 
be  diked  to  prevent  water  runoff 
ignition  Temperature:  Data  not  available 
Electrical  Hazard:  Not  pertinent 
Euralwp  Rata:  Data  not  available 


7.  CHEMICAL  REACTIVITY 


I.  MATER  POLLUTION 

6  1  Aquatic  TotecMy: 

0  09  ppm/96  hr/bluegill/TLm/frcsh  water 
0  033-0  083  ppm/96  hr / marine  crusiaceae/ 
LC» 

6  2  W eterie id  ToztoGy:  LD»-l48S  mg/k* 

6.3  GtologlcHOzyp—  P amend  (POO): 

Data  not  available 

6  4  Peed  Chute  Corcoutrodon  Potential. 

None 


1  SELECTED  MANUFACTURERS 

American  Cyanamtd  Co. 

Agricultural  Division 
P  O  Box  400 
Princeton.  N  J  08340 


Reactivity  with  Water  None 
Reactivity  wtth  Common  Materiel*: 

No  hazardous  reaction 

Stability  During  Tranaport:  Not  pertinent 
Neutralizing  Aganta  tor  Adda  and 
Ceuedca:  Liquid  bleach  solution  for 
decontamination. 

Polymerisation:  Nol  pertinent 
InMbttar  of  Pofymorizotton: 

Not  pertinent 


16.  SHIPPING  INFORMATION 

10.1  Oradoa or  Purity:  CYTHJON 

Insecticide.  Malalhion  t.'LV  Concentrate 
Insecticide  Many  powders,  dusts,  and 
spray  solutions  are  sold  under  a  variety 
of  trade  names 


10.2  ttorogo  Tomporoturo:  Below  |20°E 
Decomposition  (non-hazardous) 
occurs  at  higher  temperatures 


10.3 

10.4 


11.  HAZARD  ASSESSMENT  CODE 


13. 


Inort  Atmosphere:  Data  not  available 
Wanting:  Data  not  available 


PHYSICAL  AND  CHEMICAL  PROPERTIES 


<S*»  i 


co  xas-si 


12.  HAZARD  CLASSIFICATIONS 

Coda  of  Fadaral  Rogutefteno: 

Poisonous  liquid  or  solid,  (  lass  B 

NAS  Hoard  Rating  tor  Bulk  Water 

Transportation:  Not  listed 

HPPA  Hoard ClaaWIcotlono:  Not  listed 


13  1  Physical  State  at  18°C  and  1  atm:  Liquid 

13  2  Motoeular  Weight:  330  36 

13  3  RoMng  Paint  at  1  aim:  Very  high 

13.4  Froozing  Point  37*E-29'(  *  27**K 

13.5  Critical  Tomporoturo:  Not  pertinent 
13  6  Critical  Proaouro:  Not  peri ment 

13.7  SpecMc  Gravity:  I  234  at  251' (liquid) 

13.8  Liquid  Surfer*  Tension:  37.  i  dyncs/em 

=  0.037]  N/m  si  24 -C 

13.9  Llquld-Wator  Intorf octal  Tension: 

19  dynes/cm  >  0.019  N/m  at  24  °C 

13.10  Vapor  (Gas)  i  pacific  Ocovtty: 

Not  pertinent 

13  11  Ratio  ottpocMc  Hoots  of  Vapor  (Oa): 

Not  pertinent 

13  12  Latent  Hoot  of  Vaporization: 

Not  pertinent 

13.13  Hoot  of  Combustion:  Data  not  available 


13  14  Hoot  Of  Dooompoailion:  Not  pertinent 
13  15  Hoot  Of  Solution:  Not  pertinent 
13.16  Hooi of  Potymariatlon:  Not  pertinent 


_ _ _  j  _ rCawTi—fVongegei  Jvwfa< _ 

5.  HEALTH  HAZARDS  (CwM.) 

5.4  ToiteRy  by  Inhalatlan  (Threshold  UmM  Vaiu*):  1 0  mg/m* 

5.5  Sho«t*Tavm  Inhalatlan  Limits:  Data  not  available 

5.6  Toziclty  by  Ingaden:  Grade  2.  LD«0  5  to  3  g/kg  (rat) 

5  7  Lata  Toildty:  Data  not  available 

5  8  Vapor  (On)  irritant  Charoctariottes:  None  likely 

5.8  Liquid  or  Sobd  Irritant  CharaBtariaPca.  Minimum  hazard  If  spilled  on  clothing  and  allowed 
to  remain,  may  cause  smarting  and  reddening  of  the  skin 
5  10  Odor  Threshold:  Data  not  available 
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MAL 


METHYL  ALCOHOL 


I 


Jl 


Common  Synonym* 


Wilery  bqukd 

Hoib  and  mix«  wilh 


wain  Hxromabir  irritating  vapor  •  produced. 


Slop  dnchargc  if  pocuMe  Keep  people  away 

Shut  off  ignition  sources  and  call  fire  depaiimrnl 

Stay  upwind  and  use  water  spray  10  "knock  down"  sapor 

Avoid  contact  with  Iwjutd  and  sapor 

Lsotale  and  it  move  discharged  material 

Notify  local  health  and  pollution  control  agencies. 


Flra 

FLAMMABLE 

Vapor  may  explode  if  ignited  m  an  encUwcd  arc* 

Radibeck  along  vapor  Irul  may  uccur 

Extinguish  with  dry  chemical,  alcohol  fuam.  or  carbon  dioxide 

Water  may  be  ineffective  on  fire 

Cool  expusrd  containers  wilh  water. 

9 

X 

CALL  LOR  MFDICAL  AID. 

VAPOR 

Imtalmg  to  eyes,  nose  and  throat 

If  inhaled,  will  cause  dizziness,  headache,  difficult  breathing. 

or  loss  of  consciousness 

Move  to  fresh  air 

If  breathing  has  stopped,  give  artificial  respiration 

If  breathing  is  difficult,  give  oxygen 

LIQUID 

Exposure 

POISONOUS  IF  SWALLOWED 

Imtalmg  to  skin  and  eyes 

Rush  affec  ted  aieas  with  plenty  of  water 

IF  IN  EYI  .  hold  eyeliik  open  and  flush  with  plenty  of  water 

IF  SWALLOWED  and  victim  is  CONSCIOUS,  have  victim  drink  water 
or  milk  and  have  victim  induce  t untiling. 

IF  SWALLOWED  and  victim  is  UNCONSCIOUS  OR  HAVING  CON¬ 
VULSIONS.  do  nothing  except  keep  victim  warm. 

Water 

Dangerous  to  aqualir  life  in  high  concentrations 

May  be  dan^rous  if  it  enters  water  intakes 

Pollution 

Notify  local  heillh  and  wildlife  officials. 

Notify  operators  of  nearby  water  intakes. 

5  1  PteMMl  PralKlu  Equipment  A  pproved  canister  mask  for  high  vapor  concent  rai  ions, 
safety  goggles,  rubber  gloves 

5.2  Symptoms  Fade— ag  bpMM  hpmurt  to  excessive  vapor  causes  eye  irritation,  head¬ 

ache.  fatigue  and  drowsiness  High  concentrations  can  produce  central  nervous  system 
depression  and  opiic  nerve  damage  50.000  ppm  will  probably  cause  death  in  I  to  2  hr*  Can 
he  absorbed  through  skin  Swallowing  may  cause  death  or  eye  damage. 

5.3  TrseteMM  ter  Ezpeeur*:  Remove  victim  from  exposure  and  apply  artiftcal  respiration  if 

breathing  has  ceased.  INGESTION  induce  vomiting,  then  give  2  teaspoons  of  baking  soda 
m  glass  of  water, call  a  physician  SKIN  OR  fc Y KS  flush  with  water  for  1 5  min. 

5.4  TozfcRy bp toftataSen (Thr— d Lb— Value):  200ppm 

5.5  teart-Tmu  - T — T —  LMtee  260  mg/m3  for  60  min. 

5  6  T— y  ter  tog— Bom  Grade  1. 5  to  15  g/kg  (rat) 

5  7  LatoTeztaNy:  None 

5  6  Vipar  (Qaa)  klttM  CkmeteMw  Vapors  cause  a  slight  smarting  of  the  eyes  or  respiratory 
system  if  present  in  high  concentrations  The  effect  is  temporary . 

5.6  UteMtr  teMbitenlChmteMMt  Minimum  hazard.  If  spilled  on  clothing  and  allowed 

to  remain,  may  cause  smarting  and  reddening  oftheskm. 

5  to  Odar  TV— wlte  1 00  ppm 
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S.  FIRE  HAZARDS 

5  1  Flashpoint  54'TC  (  .61*1  OC 

6  2  Flammable  Limit*  In  Air  6 0'S  36  S'* 

6.3  Flr>  Extinguishing  Aganh:  Alcohol  foam. 

dry  chemical,  or  carbon  dioxide 

6  4  Fir* Eztingwtehing  Agent*  Mol  lob*  Uawd: 

Water  may  be  ineffective. 

6  5  Spoctel  Hazard*  of  Combustion  Products: 

Not  pertinent 

6.6  Boheviof  In  Fire:  C  ontjincr,  mj\  explode 

6  7  Ignition  Tamporatura:  867°  | 

6  8  Electrical  Hazard:  Class  l.  Group  D 

69  Burning  Rat*:  I  7  mni/min 

1.  WATER  POLLUTION 

8  1  Aquatic  Tozidty: 

250  ppm/I  1  hr  .goldfish; died  fresh  water 

8.2  Waterfowl  Tozidty:  Data  not  available 

8.3  Biological  Ozygon  Pomand  (BOD): 

0.6  to  112  ib/lb  in  5  days 

8.4  Food  Chain  Concentration  Potential: 

9.  SELECTED  MANUFACTURERS 

1  Borden  Inc 

Borden  Chemical  Division 
(icismar  La  70734 

2  lelancsclorp 

C  clanesc  L  hemical  Co  D.v  ision 

245  Hark  Avc 

7.  CHEMICAL  REACTIVITY 

7  1  Resell*  fry  with  Water  No  reaction 

7  2  Raedivity  artth  Common  Materials: 

No  reaction 

7  3  Stability  During  Transport:  Stable 

7  4  Neutralizing  Agents  tor  Adda  and 

Caustic*:  Not  pertinent 

7.5  Potymorlzation:  Not  pertinent 

7  6  Inhibitor  of  Polymorizatton:  Not  pertinent 

New  York.  N  Y.  10017 

3  E  1  du  Pont  dc  Nemours  St  Co  .  Inc 

Industrial  and  Biochemical  Dept 

SVilmington,  Del  lUKUH 

10.  SHIPPING  INFORMATION 

10.1  Grades  or  Purity:  <  P.  Crude.  A<  S 
all  V’t 

10  2  Storage  Temperature:  Ambient 

10.3  Inert  Almutplui a.  No  requirement 

10.4  Vonting:  Open  (flame  arrester!  or 

pressure -vacuum 

11.  HAZARD  ASSESSMENT  CODE 

13.  PHYSICAL  AND  CHEMICAL  PR0PEATIES 

iSw  Huua  xiwumrni  Handbook.  CG  «*«Ji 

13  1  Physical  State  an  9"C  a—  1  atm:  l  iquid 

A  P-0  R  S 

13  2  Molecular  Weight:  12  04 

13  3  BoUing  Point  at  1  Stan: 

148  1  “  1  -  64  5°C  -  337  7"K 

13.4  Froszing  Point: 

12.  HAZARD  CLASSIFICATIONS 

-  144  0°E  w  -V7K“L  -  I7M°K 

12.1  Coda  of  fodoral  WaguteMona: 

13  5  Criticsl  Temperature: 

Flammable  liquid 

464° F  -  240°C  -  51  Vk 

12.2  NAS  Hazard  Rating  tor  Bulk  Water 

13  6  Critical  Preaauro: 

Transportation: 

1 142.0  ptia  -  77.7  aim  «  7.87  MN/m' 

Category  Rating 

13  7  SpodSc  Gravity:  0  792  at  20H  (liquid) 

|  Fire  .  3 

13  8  Liquid  Borises  Tsnsisn:  Noipcriment 

|  Health 

1 3  9  Liquid*  Water  Intertodal  Tsnsion: 

Vapor  Irritant  .  1 

Not  pertinent 

Liquid  or  Solid  irritant  1 

13  10  Vapor  (Gas)  Bpodfto  Gravity:  1  1 

Poisons .  2 

1311  Ratio  of  tpecMlc  Hast*  of  Vapor  (Os*): 

Water  Pollution 

1  254 

Human  Toxicity  .  1 

13  12  Latent  Haat of  Voportzatton:  4730  Btu/lh 

Aquatic  Toxicity .  1 

13.13  HadotComtew*64^  -MWBtulb 

-  —4677 cal/'g  -  -195.8  X  I0»  i/kg 

Water  .......  0 

13  14  Hoot  of  Decomposition:  Not  perunem 

Self-Reaction  0 

13.15  M- Mofldution:  (cst  )  -9  Btu/lh 

12.3  MPPA  Hazard  CIseeMcattons: 

-  -5czl/g  -  -0  2  X  IO>J/kg 

Category  CIssoMcsttoo 

13  16  Hoot  of  Polymerization:  Notpetnncni 

Health  Hazard  (Bluet  1 

Flammability  (Red)  3 

Reactivity  (Yellow)  0 

<  C or  mw*  em  ptftt  3  mV  6  ‘ 

NOTES 

REVISED  197* 


MHZ 


METHYLHYDRAZINE 


Common  Synonym* 


Liquid  tolorte*  Ammonia-like  odor 

Mixes  wilh  water  Poisonous,  flammable  vapor  m  produced. 


\VOtl> tONTAC  f  Wl  IH  LIQUID  AND  V  \FOK  kl  I  P  PEOPLE  AWAY 
Wear  goggle-,  and  self  contained  Im-jiliing  apparatus 
Shut  ulf  ignition  MHirt.es  C  all  fur  iU-|urtntei>l 
Slop  discharge  if  (xisxiblc 

Suv  upwind  Use  water  spray  in  "knock  down”  vapor 

Isolate  and  renune  discharged  material 

Nolily  local  heallli  and  pollution  omlrol  agencies 


FLAMMABLE 

Containers  may  explode  in  fire 
Flashback  along  vapor  trail  may  occur. 

Vapor  may  explode  if  ignited  in  an  enclosed  area. 
May  explode  if  exposed  to  beat  or  flames. 


Firs 


Extinguish  with  dry  chemicals,  alcohol  foam. ur  carbon  dioxide 
Water  may  he  melfec live  on  fire 
t  oo)  exposed  containers  with  water 


(  all  lor 


medical  jh! 


VAPOR 

POISONOUS  IF  INHALED  OR  IF  SKIN  IS  EXPOSED 
Irritating  lo  eyes,  nose  and  throat 
Move  victim  to  fresh  air 

If  breathing  has  stopped,  give  artificial  respiration. 

If  breathing  is  difncult.  give  oxygen 


Exposure 


LIQUID 

POISONOUS  IF  SWALLOWED  OR  IF  SKJN  IS  EXPOSED. 

Will  bum  skin  and  eyes. 

Remove  contaminated  clothing  and  shoes. 

Flush  affected  areas  wilh  plenty  of  water 

IF  IN  l.YFS.  hold  eyelids  open  and  flush  with  plenty  of  water. 

IF  SW  ALLOWED  and  victim  is  CONSCIOUS,  have  victim  drink  water 
or  milk 

IX)  NOT  INIIUI  F.  VOMI  UNO. 


Water 

Pollution 


Effect  of  low  concentrations  on  aquatic  life  tv  unknown. 
May  be  dangerous  if  it  enters  water  intakes. 

Notify  local  heallli  and  wildlife  officials. 

Notify  operators  of  nearby  water  intakes. 


1  RESPONSE  TO  DISCHARGE 

I  See  Rnpow  McukxSr  Handbook.  CO  M«-4) 
Issue  warning  poison,  high 

flammability,  water  contaminant, 
air  contaminant 
Restrict  access 
Evacuate  area 
Disperse  and  Hush 


3.  CHEMICAL  DESIGNATIONS 

3  t  Synonym*:  Monomcthvthydra/inc: 

MMII 

3  2  Coaat  Guard  CompottbMHy  CtaaaHicaNori: 

Not  applicable 

3  3  Chemical  Formula:  <  H.NIINH, 

3  4  IMCO/UnRod  Nlttona  Numorical 
Dovkgnation:  12/1244 


4.  OBSERVABLE  CHARACTERISTICS 

4  1  Physical  Start*  (m  shipped):  Liquid 
4  2  Color  Colorless 
4  3  Odor  Like  ammonia 


5.  HEALTH  HAZAROS 

5  t  Ptrwnd  Protocitv*  equipment:  Organic  canister  mask  or  self-contained  breathing  apparatus: 
goggles  or  face  shield,  rubber  gloves:  protective  clothing 

5  2  Symptom*  Following  e«po*ur*:  Tremors  and  convulsions  follow  absorption  by  any  route 

Inhalation  causes  local  irritation  of  respiratory  tract,  respirators  distress,  and  systemic  effects 
(  «Hrt act  of  liquid  with  eyes  ur  skin  causes  irritation  and  burns  Ingcsimn causes  irritation  of 
mouth  and  stomach 

5  3  Tr**tm«nt  tor  Ezpoauro:  fid  medical  attention  at  once  following  all  eaposurcs  to  this  compound 
INHALATION,  move  victim  to  fresh  air  and  keep  him  quiet,  give  artificial  respiration  if 
breathing  stops  F.YF.S  flush  for  at  least  15  mm.  with  large  quantities  of  water  SKIN: 
immediately  wash  with  targe  quantities  of  water  and  treat  as  for  alkali  burn  INGEST  ION 
give  egg  whites  or  other  emollient,  followed  by  a  5'T  salt  solution  »r  other  mild  emetic. 

Keep  patient  .is  quiet  as  possible  To  control  convulsions,  short-acting  harhituates  may  be 
administered  parenicrallv  by  a  physician  with  due  regard  for  depression  of  respiration. 

5  4  ToiteRy  by  tnhatatton  fnw****®*^  Limit  V*t«**):  0.2  ppm 

5  5  SHort-T*rm  IntaMfon  Limit*:  ‘X)  ppm  for  III  min.;  X)  ppm  for  10  mm  1 5  ppm  for  hfl  mm 

56  ToitcHy  by  IrftHuw:  Grade  4,  oral  LD„ -  33  mg/kg  fral) 

5  7  L*to  Toiricfty:  Hemolytic  anemia  may  result  from  large  doses  by  any  route. 

5  8  Vapor  fflw I  Irritant  CharactoriaBc*  Vapors  are  moderaldy  irritating  such  that  personnel  will 
not  usually  tolerate  muderate  or  high  concentrations 


r  (  nnuK*r4  o*  pa  ft  4  j 


6.  FIRE  HAZARDS 

6  1  Flaah  Point:  onO( 

62  Fl*mm*M*  Limit*  in  Air  2  VI  98% 

6  3  Fir*  grtingutohlng  Agent*:  Water  or 

diy  chemical 

6  4  Fir*  gatinguMiing  Agent*  Hot  to  b*  Used: 

Not  penment 

6  S  Ipwtd  Hazard*  ot  Combustion  Product*: 

Irritating  nitrogen  oxides  arc  produced 
6  6  Bohavtor  in  Fir*:  Ma>  explode 
6  7  ignition Temperature:  382*F 
6  8  Electrical  H*g*rd:  Data  not  available 
6  9  Fuming  Rato;  2  0  mm /mm 


7.  CHEMICAL  REACTIVITY 

7  1  Reactivity  «Wl  Wator  No  reaction 
7  2  Reactivity  with  Common  Materials:  Reacts 
slowly  with  air.  but  heal  may  cause  ignition 
of  rags.  rust,  or  other  combustibles. 

7  3  Stability  During  Transport:  Stable  if  not 
in  contact  with  iron,  copper,  or  their 
alloys 

7  4  Neutralising  Agents  lor  Acid*  and 
Caustics:  Flush  with  water 
7  5  Polymerization:  Not  pertinent 
7  6  Inhibitor  of  Polymerization:  Not  pertinent 


I.  MATER  POLLUTION 

6  1  AquadC  Toidcfty:  Data  not  available 
6  2  Watartowi  Texkdty:  Data  not  avadublc 
8  3  Biological  Oxygon  Demand  (BOD): 

Data  not  available 

8  4  Food  Chain  Concentration  Potential: 

None 


9.  SELECTED  MANUFACTURERS 

1  Oltn  Corporation 

1 20  I  ung  Ridge  Road 
Stamford,  Conn.  06904 

2  Eastman  Kodak  C o 
E.astman  Organic  Chemicals 
Rochester.  N  Y  14650 

3  Aldrich  Chemical  Co. 

940  West  Si  Paul  Ave 
Milwaukee.  Wis  53233 


10.  SHIPPING  INFORMATION 

10  1  Grad**  or  Purity:  Propellant  grade. 

99  +  %.  Laboratory  grade.  9B  +  ". 

10  2  Slomg#  Temperature:  Ambicni 

10  3  Inort  Atmosphere  Padded  with  nitrogen 

10  4  Venting:  Safely  relief 


11.  HAZARD  ASSESSUENT  CODE 

13.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

(Sm  H«J*/d  AtHNni'll  HtndUOOfc  CG  446-31 

13  1  Physical  State  at  15°C  and  1  atm:  liquid 

A-P-O-RS 

13  2  Molecular  Weight:  46  1 

13  3  Boiling  Point  at  1  atm: 

189  56F  -  87  5°C  3  360  7°k 

12.  HAZARD  CLASSIFICATIONS 

-62  3°l  ■*  -52  4°C  *  220  K"k 

1 2  1  Cod*  of  Fodoral  Regulation*: 

1 3  5  Critical  Tamporaturo: 

Flammable  liquid 

12  2  NAS  Hazard  Rating  tor  Bulk  Water 

13  6  Critical  Pmaauro: 

Transportation.' 

I.I9A  psia  3  81  3  atm  K  25  MN  m 

Category  Rating 

13  7  Specific  Gravity:  0  878  at  :<rt  t  liquid  i 

1 3  6  Liquid  Surface  Tension: 

U  3  dv  no/cm  »  0  0343  N  m  at  30' 1 

Vapot  Ittilant  ' 

1 3  9  Liquid- Wator  Intorfaclal  Tanaton: 

Liquid  or 'solid  Irritant  -1 

Not  pertinent 

Poisons  .  4 

13  10  Vapor  (Gaa)SpocMc  Gravity:  I  59 

Wald  Pollution 

13  13  Ratio  otSpocMcHaotsot  Vapor  (Gas): 

Human  Toxicity  4 

1.1326  1 

Aquatic  Toxicity 

13  12  Latent  Heal  of  Vaporization:  3’6  Btu  lb 

Aesthetic  Effect  2 

=  209cat/g  =  8.T1  X  10*  J  kg 

Reactivity 

i  ’  3  Hast  Of  Combustion:  -  t2.t  78  Rtu/lb 

Other  Chemicals  4 

»  —6.766 cal/ g  =  -283.1  *  lO'J/kg 

Water  .......  0 

Self- React  ion  4 

13  14  Hast  ot  Decomposition:  Not  pertinent 

12  3  NFPA  Hazard  CtoasMcattona: 

13  15  Heat  of  Solution:  Not  pertinent 

Category  Classification 

13  16  Hast  of  PoiymoriJtatton:  Not  penment 

Health  Hazard  (Blue)  1 

Elammahilitv  (Red)  3 

Reactivity  (Yellow)  1 

/( p«t<t  '•m/6, 

burns  on  short  contact  and  vs 

5  10  Odor  Threshold:  I  1  ppm 


S.  HEALTH  HAZARDS  (Cwt'A.) 

:  Severe  skin  irritant  Causes  second-  * 
x  mpmous  to  the  exes. 
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NAPHTHA:  STODDARD  SOLVENT 


L 


J 


Common  Svnonvmi 

hmlna  wheat 

Watery  liquid 

Coloriest 

Gttohne-hke  odor 

Pry  ciwau  Mgklka 

Spotnag  iqblu 

Floats  on  water 

Slop  dtvcharfe  if  possible  Kcx-p  people  *  way 

(  all  fire  department 

Avoid  contact  with  liquid 

IviU Ic  and  remove  dm  (urged  nulcnal 

Notify  local  health  and  pollution  control  agencies 


Combustible 

Extinguish  wilh  foam,  dry  chemical  or  carbon  dioxide 
Cool  exposed  containers  with  water 


Fire 


CALL  FOR  MEDICAL  All) 


LIQUID 

Irritating  to  skin  and  eyes. 
Harmful  if  swallowed. 


Remove  conlaimnated  clothing  and  shoes 

blush  affected  areas  with  plenty  of  water 

IF  IN  EYES.  hold  eyelids  open  and  flush  with  plenty  of  water 

IF  SWALLOWED  and  victim  is  CONSCIOUS,  have  victim  drink  water 


Exposure 


DO  NOT  INIHJCI!  VOMITlNf, 


Effect  of  low  concentrations  on  aquatic  life  is  unknown 
Wate  r  Fouling  to  shoreline 

May  be  dangerous  if  it  enters  water  intakes. 
PolllitiOfl  Notify  local  health  and  wildlife  officials 
Notify  operators  of  nearby  water  intakes. 


1.  RESPONSE  TO  DISCHARGE 

(See  neaporwe  Mettvoda  Handbook  CG  *a«-4| 

Mech.inic.il  containment 
Should  he  removed 
C  hcmical  and  physical  treatment 


3.  CHEMICAL  DESIGNATIONS 

3  1  Synonym*:  Dryclc.iners'  naphtha 
Petroleum  solvent 
Spoiling  naphtha 

3  2  Com!  Guard  CampadhWty  Clautflcation: 

Miscellaneous  hydrocarbon  mixtures 
3  3  Cham  leal  Formula:  Not  applicable 

3  4  iMCO/UnttadMothmaNumarical 
0— iflisadon:  ii  l2bn 


2.  LABELS 

No  hazard  label  is  required  hy 
(  ode  of  Federal  Regulations 


4.  OBSERVABLE  CHARACTERISTICS 

4  1  Physical State (aa ahlppad):  liquid 
4  2  Color.  Colorless 
4  3  Odor:  Like  gasoline 


5.  HEALTH  HAZARDS 

5  1  Roraoaal  Pralatlhi  Equipment  fioggles  or  lace  shield  tas  foi  gasoline) 

3  2  tymptoma  Fallowing  lapoaurt  High  concent  rai-onof  vapors  may  cause  intoxication  Illiquid 
A  swallowed,  it  may  get  into  lungs  h>  aspiration,  mil  very  irritating  to  skin  or  eyes 
53  Treahwwl  lor  tapoaura:  INHAl  ATION  remove  patient  from  exposure,  treat  symptoms 
INf.lSIION  do  NOT  induce  vomiting' (  all . i  doctor  IYIS  flush  with  water  for  I  ^  min 
SKIN  wipe  oil  and  wash  with  soap  and  water 
5  4  ToateHy  hy  Inhaladon  (Thraahald  Limit  Valuo):  200  ppm 
5  5  Short-Term  Inhalation  UmMa:  MJO  ppm  for  10  mm 
56  ToiteRy  hy  hnaadan:  firade  2. 1.0*0  1to5g/kg 
5  7  La*a  Totlehy:  None 

5  6  Vapor  (Oaa)  hrWawt  CharaclarlaWea:  V  apors  are  mvntmiat  mg  to  i  he  eyes  and  throat 
3  9  Liquid  ar  SohdhiMenE  ChoractortoWea.  Minimum  hazard  If  spilled  on  clothing  and  allowed  h 
remain,  may  cause  smarting  and  reddening  of  the  skin. 

5  10  Odar  ThrMhildi  Data  not  available 
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OMN 


OILS,  MISCELLANEOUS.  MINERAL 


Floats  on  water. 


CM  fm  drpvtswnt 

A*o«d  contact  with  liquid. 

bolatr  and  Rium  diwiurjed  nulrruJ 

Notify  local  health  and  poaution  control  agrnewa 


Ary  chemical,  foam  ot  carbon  dioxide 
Water  may  hr  ineffective  on  fire 
Cool  eapoaed  contamen  with  water 


Fitw 


wmnrm 


LKHJID 

iteffJi^onrfmina^  Nothing  and  Uloe* 

Fhuh  affected  area*  with  plenty  of  water 
IF  IN  EYES,  hold  eyebdi  open  and  flush  with  plenty  of  water 
IF  SWALLOWED  and  riciim  is  CONSCIOUS,  hare  victim  drink  water 
or  milk 

DO  NOT  INDUCE  VOMITING 


Exposure 


Water 

Pollution 


Effect  of  low  concentrations  on  aquatic  life 
Fouling  to  shoreline 

Notify  operators  of  nearby  water  intakes 


unknown. 


1.  RESPONSE  TO  DISCHARGE 

iSev  Rmoonte  MethoOs  HandbooN  CG446  4i 


2.  LABELS 


3  1 
3  2 

33 

3  4 


McchanK.ll  containment 
Should  he  removed 
<  hcmic.il  am)  physical  treatment 


3.  CHEMICAL  DESIGNATIONS 

Synonym*  I  tquui  petrolatum  4  1 

'hh.tco.l  42 

Coast  award  Compatibility  Classification.  4  3 

Miscellaneous  hydrocarbon  mixtures 
Chemical  Formula:  Not  applicable 
MMCO  Unttwd  Nattona  Numarlcal 
Designation:  »  i  i;-» 


No  hazard  label  required  by 
t  ode  nl  I  cderal  Regulations 


4.  OBSERVABLE  CHARACTERISTICS 

Physical  Slata  <aa  shippad):  l  iquid 
Color:  <  cil«rlcs\ 

Odor.  \  cr\  taint 


5.  HEALTH  HAZARDS 

Sl  Personal  Protsettvs  Equipment:  f  logglevur  late  shield 

5  2  Symptoms  Following  Eipoawrs:  Ingcmon  ol  liquid  can  cause  very  hmse  bowel  movcincnis 

5  3  Trsatmant  foe  Exposure:  |  Y  I  N  wash  with  watc> 

5  4  Toalclty  by  Inhalation  (Threshold  Limit  Valuo):  Not  perimeni 
5  5  Short-Term  Inhalation  Limits:  Not  pcitmcnt 
5  6  Tom  (city  by  Ingastlon:  Grade  1. 1  (>«, I'g  k  ^ 

5  7  Lata  Toxicity:  Norn- 
5  6  Vapor  (Gas)  irritant  Characteristics:  None 
5  9  Liquid  or  SoNd  I  reliant  Characteristics:  None 
5  10  Odor  Threshold:  n«»  pcmncni 


6.  FIRE  HAZARDS 

61  Flash  Point:  .UiirFOi 

6.2  Flammabla  Limits  In  Air.  Data  not  available 

6.3  Fir*  Extinguishing  Agents:  DrwhcniK.il. 

loam,  or  ear  ho n  dmvide 

6  4  Fir*  Extinguishing  Agents  Not  to  be  Used: 

jlci  or  loam  may  cause  Nothing 

6  5  Special  Hazards  ol  Combustion  Products: 

Not  pertinent 

6.6  Behavior  In  Fire:  Not  pertinent 

6  7  Ignition  Tsmporatura:  AOO-700‘1 

6  8  Etactrlcai  Hazard:  Not  pertinent 

6  9  Burning  Rale:  4  mm ,  mm 

S  WATER  POLLUTION 

6  1  Aquatic  Toxicity:  Data  not  available 

0  2  Walortowi  Toxicity:  Data  not  available 

8  3  Biological  Oxygen  Damand  (BOD): 

[>ala  nol  available 

8  4  Food  Chain  Concentration  potential: 

None 

9.  SELECTED  MANUFACTURERS 

1  Shell  Oil  (u 

1  bhcll  Plaza 

Houston.  lev  ?7tXll 

2  Standard  Oil  t  o  (Indiana! 

9IIJS  Michigan  Ave 

t  hivago.  Ill  MIMI* 

7.  CHEMICAL  REACTIVITY 

7  1  Reactivity  with  Water  No  reaction 

7.2  Reactivity  with  Common  Materials: 

No  reaction 

7  3  Stability  During  Transport:  Stable 

7  4  Neutralizing  Aganla  lor  Acids  and 

Caustics:  Not  pertinent 

7  5  Polymerization:  Not  pertinent 

7  6  Inhibitor  ot  Polymerization:  Not  perimeni 

3  Sun  Oil  to 

Si  Davids.  Pa  190X7 

10.  SHIPPING  INFORMATION 

10  1  Grades  or  Purity:  Commercial,  refined 

10  2  Storage  Temperature:  Ambient 

10  3  Inert  Atmosphere:  No  requirement 

10  4  Venting:  Open  t Dame  attested 

11.  HAZARD  ASSESSMENT  CODE 

iS*«Hi<a><J  A»s*simeni  Handbook  CG4«6  3i 

All. 

13.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

13  1  Physical  States!  1$°C  end  1  atm:  1  iquid 

13  2  Molecular  Weight;  N  >  n  pc  1 1  ■  nc  n  i 

13  3  Bolling  Point  at  1  atm:  \ Vn  high 

13  4  Freezing  Point:  Nm  pcmncni 

13  5  Critical  Temperature:  Not  pertinent 

17  6  C ritlcal  Pressure:  Not  pciwncni 

1 3  7  Specific  Gravity:  0.822  at  20“C  (liquid) 

1 3  8  Liquid  Surface  Tension: 

27  dynes/cm  -  0.027  N/m  at  20°C 

1 3  9  Liquid-Water  Interfeclal  Tension: 

47  dyne#/ cm  =  0.047  N/m  at  70 X 

13  10  Vapor  (Gas)  Specific  Gravity: 

N..i  tvriinent 

1311  Ratio  of  Specific  Heats  of  Vapor  (Gas): 

N>'t  pcmncni 

13  12  Latent  Heat  of  Vaporization: 

N.n  penmen) 

13  13  Heat  ot  Combustion: 

Data  not  available 

13  14  Host  of  Decomposition:  N,.i  penmen: 

13  15  Heat  of  Solution:  Not  pcmncni 

13  16  Heat  ot  Polymerization:  Nm  pci  mem. 

12.  HAZARD  CLASSIFICATIONS 

1 2  1  Coda  of  Federal  Regulations: 

Not  listed 

12  2  NAS  Hazard  Rating  tor  Buth  Water 
Transportation:  Not  listed 

12  3  NFP A  Hazard  Classifications: 

Category  Classification 

Health  Hazard  I  Blue i  0 

llammahilitv  iRedi  1 

Keaclivitv  tWllowi  l> 

NOTES 
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POLYCHLORINATED  BIPHENYL 


Common  Synonymt 

«  8 

Oikifuutrd  taphea>. 

hiuehhM 

Oily  liquid  to  vokd  powder  Light  yellow  liquid. 

111  while  powder 

hejk  odor 

Siakb  m  water 

Slop  <ll>e  (large  ()  puvutik  keep  people  iw  is 

•\xo:d  voiltucl  With  liquid  4Mtl  xmImI 

(  jII  I  in-  di-pariim-ut 

IuiIjIi  >iid  rt'iiititc  Jim hjigeJ  iimIi'imI 

NullU  toeoi  liojllh  and  pollution  uililid  igem  if' 


Combustible 

fcximguiyh  wilh  water.  loam.  Jiv  vheimeul  hi  carbon  dioxide 


Fire 


c  Ml  K)K  MMJll  AL  All) 

LIQUID  OK  SOLID 

Irma  l  mg  in  -Ain  and  c»ft 

Hush  jffev  led  jrea>  with  plenty  of  ejlrr 

l)  IN  f  TV  Sh  old  eyelids  open  and  Hush  with  pirn  I  >  i»t  wafer 


Exposure 


-  HARMFUL  TO  MJL  A  TK  LIU  IN  VLRY  LOW  1‘ONCtN  rRATlONS 

Water  I  May  be  dangemus  if  n  emery  water  intakes 
Notify  M  health  and  wildlife  officials. 

Pollution  Notify  operators  of  nearby  water  intakes 


l.  RESPONSE  TO  DISCHARGE 

i See  HespoMse  Mewipe* ManaDOOH  CG446  4i 


2.  UBELS 


Issue  w.irnmtf  water  contain  in  jnt 
Should  he  removed 
(  heniic.il  and  ph>  sic.il  treatment 


3.  CHEMICAL  DESIGNATIONS 

3  1  Synonym*  Niovlnr.  ( hlunnated  4  1 

hipheml.  Iljlogenjted  waxes.  P(  H, 
PolychloropolvphenyK  4  2 

3  2  Com*  Quart  Compatibility  ClasaHlcaUon: 

Not  jpplicahie  4  3 

3  3  Chemical  Formula;  <(  ,:H,o-xK.  U 

3  4  IMCO/Untted  Nations  Numerical 

Designation:  Not  listed 


N,i  hazard  lahel  requited  h\ 
t  ode  «»l  federal  Regulations 


4.  OBSERVABLE  CHARACTERISTICS 

Physical  Slats  (as  shipped):  i  iquid 

or  solid 

Color  Pale  yellow  (liquid),  colorless 
(solid  l 

Odor  Pr.ictically  odorless 


5.  HEALTH  HAZARDS 

5  1  Psrsonol  ProtseWtrs  Equipment:  (iloves  and  protective  garments 

5  2  Symptoms  Following  Exposure:  Acnc  from  skin  contact 
5  3  Tt ostmsnl *oe  Exposure.  SKIN  wash  with  soap  and  water 
54  Yeiteity  by  tahatationTThreehold  Limit  Value):  0  Mol  Dm*  m' 

5  5  Short-Term  InfMiaHon  Limits:  Data  not  available 
5  6  toxietty  by  Infection:  Grade  2;  oral  rat  LD50  -  i960  mg/kg 
5  7  LeteTosletty:  Causes  chromosomal  abnormaiitie*  in  rats,  birth  defects  in  birds 
5  6  Vapor  (Qos)  Irritant  Cherocfartatica:  Vapors  cause  severe  irritation  of  eyes  «Ad  throat  and  cau*t 
eye  and  hing  injury.  They  cannot  be  tolerated  even  al  low  concentrations. 

5  9  Liquid Of  totid  IrrNanl  Chur  ec  furl  atic*:  <  ontacl  wnh  skm  mas  cause  irritation 
5  10  OdarThisShaid.  Data  not  available 


6.  FIRE  HAZARDS 

6  1  Flashpoint  ^ -hii“i 
6  2  Flammabls  Limits  In  Air  l)ai.i  not  available 
6  3  Firs Eatingulshlng  Agonla:  Waiei.  l«».«m 
drv  cheniiv.il  »i  car  him  dioxide 
6  4  Firs  Extinguishing  Agon  Is  Nol  to  bs  Usod: 
Not  pertinent 

6  5  Spocial  Hazards  of  Combustion  Products: 

Inn. limp  g.iwcs  .ne  Be neiated  111  lues 

6  6  Bohavior  In  Firo:  Not  peiiinciii 
6  7  Ignition  Tamporalurs:  D.1I.1  n.n  .u.nl.inlc 
6  8  Elactrical  Hazard:  Not  pen  mem 

6  9  Burning  Ralo:  Data  nol  .nailable 


I  WATER  POLLUTION 

6  1  Aquatic  Toxicity 

(1  ."x  (ipm  Uf>  h'  iilucyil'  l|la,  in  .li 

U  IS!'  ppm  "li  I'lMMt-  ;»■  rt  ti-.fi  It  i, 
salt  water 

0  2  Watoriesri  Tosicity:  I  l>,  .’I**)  ppm 

(ii.  ill.ud  duck  I 

8  3  Biological  Oaygan  Demand  ( BOD): 

\  eiy  l..w 

0  4  Food  Chain  Concantration  Potantial: 

High 


9.  SELECTED  MANUFACTURERS 

Alniisjnto  Induvirul  (  hcniujM  n 
SIH)  N.irlh  I  nidhcgh  Hlvd 
Nl  1  «>ui'.  Mi.  h'lhh 


7  CHEMICAL  REACTIVITY 


7  1  Reactivity  with  Walsr:  No  ic.ivlion 
7  2  Reactivity  with  Common  Materials: 

No  reaction 

7  3  Stability  During  Transport:  MaWe 
7  4  Neutralizing  Agents  lor  Acids  and 
Cauatiea:  Not  pertinent 
7  5  Pofymarization:  Not  petnnent 
7  6  Inhibitor  of  Polymerization:  Not  iv 


ll  HAZARD  ASSESSMENT  COOE 


10  SHIPPING  INFORMATION 

10  1  Gredos  or  Purity:  1 1  grade*  i  some 
liq. ii. I  voine  vul'd'  1  w huh  dilfci 
pnm.inlv  m  their  chlorine c«mient 
1 'im-v  -  In  weight  1 

10  2  Storage  Temperature:  Nmbieni 

10  3  Inert  Atmosphere:  No  requirement 

10  4  Venting:  Open 


13.  PHYSICAL  AND  CHEMICAL  PROPERTIES 


iS**H*/».o**»«*tm*"rH4n<Jeoov  CG446  3p 


12.  HAZARD  CLASSIFICATIONS 

12  1  Coda  ot  Federal  Regulations: 

Not  lilted 

12  2  NAS  Hazard  Rating  tor  Bulk  Water 
Transportation:  Not  I  ivied 
12  3  NFPA  Hazard  Claaaincationo:  Not  listed 


1 3  1  Physical  Stats  at  1 5eC  and  1  atm: 

Solid  Of  liquid 

13  2  Molecular  Weight:  N..i  pertinent 

1 3  3  Boiling  Point  at  1  atm:  \  et  \  high 

13  4  Freezing  Point:  Not  pertinent 

13  5  Critical  Temperature:  Not  pertinent 

13  6  Critical  Pressure:  Not  peHment 

13  7  Specific  Gravity:  1  MKat2(><  iliquidi 

13  8  Liquid  Surface  Tension:  Nut  pertinent 

13  9  Liquid- Water  Interteciel  Tension: 

No.  penmen. 

13  10  Vapor  (Gat)  Specific  Gravity: 

No.  penmen. 

1311  Ratio  ot  Specific  Heals  of  Vapor  (Gaa): 

No.  penmen. 

13  12  Latent  Heat  of  Vaporization: 

Nol  per. mem 

13  13  Heal  of  Combustion:  No.  penmen. 

13  14  Host  of  Decomposition:  No.  pertinent 
13  15  Heal  Of  Solution:  Nol  pcilmeni 
13  16  Heat  of  Polymerization:  Nm  pemneni 


1  <  iMimiMV  rut  pstn  'a*dh 


mm 
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AD-A093  817  LITTLE  (ARTHUR  D)  INC  CAMBRIDGE  MA  F/«  13/2 

SPILL  ASSESSMENT  MODEL  (SAM)  PROCEDURE  FOR  MANUAL  FIELD  CALCULA-- ETC (U> 
APR  80  R  G  POTTS*  J  H  HAGOPIAN  F08635-79-C-0084 

AFESC/ESL-TR-80-22  NL 


UNCLASSIFIED 


PYROGALLIC  ACID 


k.O<nmo*  Svnensmi 

PvrofatM 
i  :j  a«utM<noi 
I  2.)-  Tnh»  dzox  v  berwBiw 


While  to  Cray 


Odorotau 


Sink*  and  nun  with  water. 


wohI  contact  wuh  wild  and  dual.  Keep  people  away 
Slop  discharge  if  posibie 
Call  fire  department. 

Isolate  and  remove  dacharged  material. 

Notify  local  health  and  pollution  control  a$enc*v 


Combusnbie. 

Eiiingmih  with  water,  dry  chetnicali.  foam,  or  carbon  dioxide 


Fir® 


CALL  FOR  MEDICAL  AID 


DUST 

Imutini  to  eyes,  nose  and  thorat. 

If  inhaled  «il  cause  coughing  or  difficult  breathing 

If  m  eyes,  hold  eyelids  open  and  flush  with  plenty  of  water. 

If  breathing  has  stopped,  give  artificial  respiration. 

If  breathing  is  difficult,  give  oxygen 


Exposure 


SOLID 

Instating  to  skin  and  eve*. 

If  swallowed  will  cause  nausea,  vomiting  or  low  of  consciousness. 

Remove  contaminated  clothing  and  shoes. 

Flush  affected  areas  with  plenty  of  water 

IF  IN  EYES,  hold  evepids  open  and  flush  with  plenty  of  water. 

IF  SW  ALLOWED  and  victim  is  CONSCIOUS,  have  victim  drink  water 
or  milk  and  have  victim  induce  vomiting. 

IF  SWALLOWED  and  victim  is  UNCONSCIOUS  OR  HAVING  CONVULSIONS, 
do  nothing  except  keep  victim  warm. 


Water 


HARMFUL  TO  AQUATIC  LIFE  IN  VERY  LOW  CONCENTRATIONS 
May  be  dangerous  if  it  enter*  water  intakes. 


Pollution 


Notify  local  health  and  wildbfe  officials. 
Nottfv  operators  of  nearby  water  intakes. 


1.  RESPONSE  TO  DISC  HIKE 


l  LABELS 


l»»ue  warning  water  contaminant 
Disperse  and  flush 


1  CHEMICAL  DESIGNATIONS 

3l  Synonym*;  I  ;.J.0en«nciriol.  4  1 

Fsrotjllol.  I  J.J-Trihvdroxvhcn/ene  4  2 

3  2  Com!  <3 u«rd  Compatibility  Cla*»ftcat!on:  4  3 

Not  (ivied. 

3  3  Chemical  Formula:  i  .’.H'.HiOHi. 

3  4  IMCO/Unrtod  Nation*  Numerical 
Oawgnattan:  Not  listed 


No  hazard  label  required  by  Code  of 
Federal  Regulations 


4.  OBSERVABLE  CHARACTERISTICS 

Physical  State  (m  ahipped):  Solid 
Color  White  to  grav 
Odor  None 


S.  HEALTH  HA2AR0S 

5  l  Personal  Protective  Ctfuipmont:  Rubber  cloves  valets  (tousles.  dust  mask 
5  2  Symptom*  Following  Ispoeuro:  Innalatiort  ot  dust  causes  irritation  of  iiuvt  and  Ihtivat 

Insestnirt  mav  cause  severe  gastrointestinal  irritation,  convulsions,  circulatory  collapse,  and 
Jeuth  C  mtact  wnh  eves  causes  irritation  skin  contact  can  cause  local  discoloration,  irriljuon. 
cc/cma.  and  death,  repeated  com  act  can  cause  venviti/aimn 
5  3  T  rMtmont  for  Exposure:  INHaLXTION  remove  victim  toiresh  air  INGESTION  ntve  lartc 
imuum  of  water:  induce  -omiting  immedutetv.  consult  a  phwicun  E>  ES  flush  with  waier  for 
it  least  i  ?  mm  consult  a  phssician  SKIN  wash  immedutelv  with  >ojp and  *jier  consult  a 
.nhvsKian  n'etposure  has  been  severe 

5  4  Toiictty  by  Inhtodon  (Thr— hold  Limit  V**mo);  Data  not  available 

5  5  Short-Term  Inhalation  Limit*:  Data  nut  available 

58  T  oetclty  by  Ingoihen:  tirade;  'ral  LD.„  •  *<u  m«  kcmti 

5?  tele  Toeteify:  Depresses  erowth  ,n  muxs 

5  9  vapor  |Qea)  Irritant  ChPractertattct:  Data  not  available 

5  9  DOOM  or  Solid  Irrttent  ChoroctoNttle*'.  Oat  a  not  is  a*lant« 

$  !0  Odor  Tflreofteld:  Odonew 


f.  FIRE  HAZARDS 

8. 1  Ftooh  Wnt  Not  pertinent 

4 combustible  solid  1 

8.2  PUmwiioMO  Limit*  m  Mr.  Not  pertinent 

8  3  FWg  Irtngnlihlm  Agent*:  Water,  loam, 
drv  chemical,  carbon  dioxide 

6.4  Fire  IztteguiaMng  Agents  Not  to  bo  Uae* 

85  Specie*  HarerOe  ot  Camb  wed  an  Product* 

8.8  lohovlor  Its  Firm 

8.7  iRtMNon  Temperature:  Data  not  available 

8.8  Electrical  Hazard:  Not  pertinent 

8.0  Riirttlm  Nate:  Not  pertinent 

L  MATER  POLLUTION 

8.1  Hgyafte  Toatefty: 

il  ppm/48  hr/gotdfi»h/TLm/fre*h  water 

8.2  Wotertewf  ToateMy:  Dm  not  avnUbtc 

8  3  Stelogftiri  Dayan  Oomond  (BOOE 

1  6%.  S  days 

8.4  Food  Chote  Conoontrtten  Patentfafc 

None 

1.  SELECTED  MANUFACTURERS 

1  The  Harsh  aw  Chemical  Co. 

1945  East  97  St 

Cleveland.  Ohio  44106 

2  Mdnch  CHcmicai  Co 

940  W  Saint  Paul  Ave. 

Milwaukee.  Wi*  5)233 

)  Eastman  Organic  Chemical* 

Rochester.  N  Y  14650 

7.  CHEMICAL  REACTIVItt 

7  1  Rene  Petty  with  Water  No  reaction 

7.3  Stability  During  Transport;  Stable 

7.4  NoutraMziftg  Agents  ter  Adda  and 

Caustics:  Not  pertinent 

7  S  Potymon ration:  Not  pertinent 

7  6  Inhibitor  ot  Foiymoriiotion: 

Not  pertinent 

10.  SHIPPING  INFORMATION 

10.1  Qradee  or  Purity.  N  f  Reagent 

10  2  S  ter  ago  Temp  arete  roe  Ambient 

10  3  Inert  Abwphara;  No  requirement 

10  4  V anting;  Open 

11.  HAZARO  ASSESSMENT  CODE 

11.  PHYSICAL  A  NO  CHEMICAL  PROPERTIES 

is—  H.IIII  Inuimri Kivoaoox  CO*— -31 

13  1  Pftyotcai  State  otlS*C  and  1  aim: 

ss 

Solid 

13  2  Molecular  Weight;  i2» 

13  3  Soiling  Pofnt  at  1  atm: 

1 2.  HAZARD  CLASSIFICATIONS 

134  Freezing  Point 

12.1  Cod*  ot  Federal  Regulations: 

2W*F  •  1 3 1  *C  -  404*K 

Not  listed 

13.5  Crtticof  Temperature:  Nut  pertinent 

1 2.2  NAS  Hazard  Rating  for  Buik  Water 

13  6  CrWicoi  Fraaaura:  Not  pertinent 

Tran*  porta  don:  Not  listed 

13  7  Specific  Orertty:  l  45  at  i solid* 

13  6  Ugutd  Surface  Tension:  Not  pertinent 

Category  Classification 

1 3  9  Liguid-Water  Interf octal  Tonaten: 

Health  Ha/jrd  l Blue)  1 

Not  pertinent 

Flammabiiitv  i  Red)  1 

13  10  Vapor  <Ooe)  Spaetftc  Gravity 

Reactiv  ity  t  Yellowi  D 

Not  pertinent 

13  11  Retteof  Specific  Heate  of  Vapor  (Gee): 

Nol  pertinent 

13  12  Latent  Hoot  of  Vaporization 

Not  pertinent 

13  13  Hoot  of  Combustion:  -a  no  Biu  Ih 

«  - 5 .070 cal . |  •  -ill  X  t0‘  )  Ve 

13  14  Hoot  of  Decomposition:  Not  pertinent 

13  15  Hoot  of  Sefutten:  Not  pertinent 

1318  Heal  of  Polymerization:  n.,i  pertinent 

OiinwB«*m«P' 
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TOl 


TOLUENE 


L 


J 


CottnoA  Synonym* 

loM  Waters  Uqutd  Colurlrm  Pleasant  odor 

■MjIIiimm 

HrrfcyWxwuvi 

Floats  on  water  Himnubk.  irnuiin|  vapor  u  produced 


Slop  discharge  i(  putsiblr  Keep  people  j«jv 
Shut  off  tgiwtn.n  sources  and  nil  lire  department 
Slav  upwind  and  iw  water  sprav  to  "knm k  down’'  vapor 
\votd  contact  with  liquid  ami  vapor 
Isolatr  and  remove  (livtur|cd  material 
Notify  local  health  and  pollution  conllnl  agencies 


Fire 

FLAMMABLE 

Flashback  along  vapor  trad  may  occur 

Vapor  may  explode  if  ignited  in  an  enclosed  area 

Wear  goggles  and  self -contained  breathing  apparatus 
fxlinguhh  with  dry  chemical,  foam,  or  carbon  diiixulr 

Water  may  be  inef tec  live  on  fire 
l  ool  exposed  containers  with  water 

Exposure 

(ALL  FOR  MEUKAL  AID 

VAfOR 

Irritating  to  eyes,  nose  and  throat 

If  inhaled,  will  caw*  nausea,  vomiting,  headache,  diunvrs. 
difficult  breathing,  or  iuu  of  coruooutnem 

More  to  fresh  air. 

If  breathing  has  stopped,  give  artificial  respiration 

If  breathing  difficult,  give  oxygen 

LIQUID 

Irritating  to  dun  and  eyes. 

If  swallowed,  will  cause  nausea,  vomiting  or  loss  of  consciousness 

Remove  contaminated  clothing  and  shoes 

Hush  affected  areas  with  plenty  of  water 

IF  IN  EYFS.  hold  eyelids  open  and  flush  with  plenty  of  water 

IF  SWALLOWED  and  victim  is  CONSCIOUS,  have  victim  drink  water 
or  milk 

DO  NOT  INDUCE  VOMUINti 

Water 

Pollution 

Dangerous  to  aquatic  life  in  high  concentrations. 

Fouling  to  shoreline 

May  be  dangerous  if  it  enters  water  intakes 

Notify  local  health  and  wildlife  olficiabc 

Notify  operators  of  nearby  water  intakes. 

1.  RESP0N5 

iSee«e»poA»«  Men 

Issue  warning 

1  vacuatc  area 

E  TO  DISCHARGE 

sod*  nandeoo*  CO  44«-«> 

high  flammahiliix 

3.  CHEMICAL  DESIGNATIONS 

3  1  Synonym*:  Methxlhcn/eitc 

Methv  Ihen/ol 

Toluol 

3  2  Coast  Guard  CompohMHty  Classification: 

Xromalic  hydrocarbon 

3  3  Chtmical  Formula:  C.IM  II, 

3  4  IMCO  Unttod  Nsttono  Numoricol 
Doolgnallon:  t;  i:<>4 

4.  OBSERVABLE  CHARACTERISTICS 

4t  Physical  Slat*  (as  ahippad):  l  iquid 

4.2  Color:  (  olorless 

4  3  Odor  Pungent,  aromatic  hcnzcnc-likc. 
distinct,  pleasant 

5.  HEALTH  HAZARDS 

5  1  Poroonol  Protoetfvo  IquIpnwMt:  \ir-supplied  mask.  goggle'  or  lace  shield.  plastic  gloves 
5  2  Symptom#  FoflooHwg  Ettpoouro:  Sapors  irritate  eye  and  upper  respiratory  tract,  cause  dizziness, 
headache.  anesthesia.  respiratory  arrest  I  iqutd  irritates  eves  and  causes  drvinp  ol  skin  II 
aspirated.  causes  coughing.  ejgginy'.  ilhlrew.  and  tap'dlx  ilexelopine  pulnmn.irx  edema  ll 
ingested  causes  vomiting,  griping.  diarrhea,  depressed  respiration 
5.3  Tr— tmdWl  tor  fapoduf:  IMMI  MION  remove  to  Iresh  air.  give  ait  ilicial  respiration  and 
oxygen  i|  needed;  call  a  doctor  INfilNTION  do  NOT  induce  vomiting,  call  a  doctor  INIS 
llush  with  water  for  at  least  I5imn  SKIN  wipe  nfl.  wj>h  with  soap  and  water 
5  4  TaifeHy  by  Intutotten  (ThrwHoM  UmH  Voluo):  i  00  ppm 
5  5  Wwfl-Ttnn  Inholotton  LbtWto:  mki  ppm  lot  Hi  mm 
5  8  ToatcHy  by  IngooHow:  (trade  2. 1  [)«»  5  to  J  g/  kg 
5  7  LotoToiteRp  Kulnev  and  liver  damage  max  follow  ingestion 

5  0  Vapor  (Oh)  Inlfwl  ClWCtfHtte*:  V  apors  cause  ,I  slight  smarting  ol  the  c» es  or  respirators 
svstcm  if  present  m  high  eonccnfralions  The  effect  is  tcmpur.irv 
5  9  U911WW  teM  Irritant  Chofttloettttc*.  Minimum  hazard  It  spilled  on  clothing  and  allowed 
to  remain,  may  cause  smarting  and  reddening  ol  the  shin 

5  to  Odpr  Thr— hold;  0  1 7  ppm 
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TCI 


TRICHLOROETHYLENE 


C owiai  Synonym  I 

TncUofwthnt  I  Watery  feqiud  Colorless  Sweet  odor 

Tnrtn.  I 


Sinks  ib  water  Imla  I  in  g  vapor  ■  produced. 


Slop  dbcharge  if  potibte  Keep  pcoplr  away 

Avoid  contact  with  tiqutd  and  vapor 

fi*  Tire  department 

Uobtr  ind  remove  Uncharged  material 

Notify  local  health  and  pollution  control  agencies 


Fir* 

CombmltMt 

POISONOUS  GASES  ARE  PRODUCED  IN  FIRE 

Wear  goggles  and  veil -contained  breathing  apparatus 

Exhngwun  with  dry  chemical,  carbon  dioxide.  or  foam 

Exposure 

CALL  FOR  MEDICAL  AID 

VAPOR 

Irritating  to  eyes,  none  and  throat 

If  inhaled,  will  cause  wines .  vomiting,  difficult  breathing, 
or  loss  of  conaciouuirw. 

Move  to  fresh  air 

If  breathing  has  slopped  ,  give  artificial  respiration 

If  breathing  is  difficult,  give  oxygen 

LIQUID 

Irritating  to  skin  and  eyes. 

If  swalowed.  wiB  cause  nausea,  vomiting,  difficult  breathing, 
or  km  of  consdouaneaa. 

Remove  contaminated  clothing  and  shoes 

Flush  affected  areas  with  plenty  of  water 

IF  IN  EYES,  hold  cyebds  open  and  flush  with  plenty  of  water 

IF  SWALLOWED  and  victim  is  CONSCIOUS,  have  victim  dnnk  water 
or  milk  and  have  victim  induce  vomiting. 

IF  SWALLOWED  and  victim  is  UNCONSCIOUS  OR  HAVING  CON¬ 
VULSIONS.  do  nothing  except  keep  victim  warm 

Water 

Pollution 

Effect  of  low  concentrations  on  aquatic  fife  s  unknown 

May  be  (kngrroua  if  it  enters  water  intakes 

Notify  local  health  and  wildlife  officiab 

Notify  operators  of  nearby  water  intakes. 

1.  RESfONSE 

1  See  Responte  Memo. 

Should  he  remov 
<  hem ical  and  ph 

TO  DISCHARGE 

MHSAOOOO*  CO*4a-S| 

cd 

y  vie  ill  treatment 

2  LIBELS 

No  hazard  label  required  by 
<  ode  of  Federal  Regulation- 

3.  CHEMICAL  DESIGNATIONS 

3  1  Synonym*:  Algylcn.l  hlorylcn. 

(iemalgcnc.  fhrethylcne.  Trethvlene. 

In.  fnchloran.  Trichloroethcnc.  Tn- 
(  lenc.  Irielenc.  Trilenc.  inline,  frtmar 

3  2  Co— 1  Qwrd  CnmpntMsMHy  Cl— Hlctlon: 
Halogens  ted  hydrocarbon 

3  3  Chomicol  Formula:  (  HIM  <  l> 

3  4  IMCO/UnMod  Notion#  Numortcvt 

D— Igno Mom  1 0/1710 

4.  OBSERVABLE  CHARACTERISTICS 

4  1  Physical  Stilt*  (—  ghtppod):  1  iquid 

4.2  Colon  <  ulorlc- 

4  3  Odon  (  hlorolorni-hke.  ethereal 

!i.  HEALTH  HAZAROS 

5  1  >>nonil  PtoUclhi  tqulpntinl:  Organic  vapor -avid  ga-cam-tcr.  self-contained  breathing 
apparatus  for  emergencies,  neoprene  or  vinyl  gloves,  chemical  safely  guggles,  lace-shield, 
neoprene  safely  shoes,  neoprene  suit  or  apron  for  splash  protection 
5.2  Symptom*  F*D*ttof  gar^owurr  INtMMflON  symptoms  range  from  imuuonol  the  nose 
and  throat  to  nausea,  an  altilude  of  irresponsibility,  blurred  vision,  and  finally  disturbance  of 
central  nervous  system  resulting  in  cardiac  failure  C  hromc  exposure  may  cause  organic  inpiry 
INfifsriON  symptoms  similar  to  inhalation  SKIN  defatting  action  cart  cause  dcrmalilis 
I  VIS  slight's  irritating  sensation  and  lachrymation 
S3  TmlWlK  lot  IlgMOTt  (h>  NO  I  administer  adrenalin  or  epinephrine,  get  medical  attention 
for  all  cases  r.f  overexposure  INIIM  \TION  remove  vielim  to  fresh  air;  if  necessary,  apply 
artificial  res  x ration  and/or  administer  oxygen  INfifSTION  have  VKtim  dunk  water  and 
induce  »nm  ling,  repeat  three  limes,  then  give  I  tablespoon  cpsom  satis  in  water  I  VI  S. 
flush  i(h*  .Highly  with  water  SKIN  wash  thoroughly  with  soap  and  warm  water 
5  4  By  InhiWIiH  (TV— hold  Umft  VHtf);  MX)  ppm 

5  5  SlMrt-Tontl  InlwHttm  UmNK  200  ppm  tor  H)  mm 
5  6  TmrtOfty  fcy  Im—IHn  tirade  ».  I  Dw  VI  to  MW  mg,  kg 
57  LMTn WIT  Data  not  available 

5  6  Vff  (Q— )  ItrH—f  Cft— 1*rt*R**:  V  apors  cause  a  slight  smarting  ol  the  eyes  or  respirators 
system  if  present  m  high  concentrations  f  he  effect  is  temporarv 
5  9  UflW  *>  MM  Itrtt— t  Chi  wurtniw.  Minimum  hazard  If  spilled  on  clothing  and  allowed 
to  remain,  may  cause  smarting  and  reddening  ol  the  skin 

5  10  Od—TRr— Ho**  Ml 
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URE 


UREA 


.Solid  crystals  or  prlkls 


Odortrsa 


Sinki  and  mixes  with  water 


l  jll  fir*  drpaitiiMMil 

Iviblr  jih!  rrmovr  discharged  material 

Notify  Iim'jI  health  and  pollution  control  agenv  Mrs 


Combusliblr 
t  xliiiguish  with  water 


Fire 


Not  harmful. 


Exposure 


I  Effect  of  low  concentrations  on  aquatic  life  is  unknown. 
May  be  dangerous  if  it  enters  water  intakes. 

Notify  local  health  and  wildlife  officials 
Notify  operators  of  nearby  water  intakes 


I.  RESPONSE  TO  DISCHARGE 

I  See  Response  MeinoOS  OeoODoo* .  CC  446-4) 

Disperse  and  Hush 


3.  CHEMICAL  DESIGNATIONS 

3  t  Synonym*:  <  ,k hjm.de 

(  .irhtinvIiJiamulc 

3  2  Cooot  Guard  Compatibility  Classification: 

Not  jppticjhle 

3  3  Chemical  Formula:  MW  ()MI; 

3  4  IMCO  Untied  Natter**  Mummied 
Designation:  Not  listed 


2.  LABELS 

No  hj/ard  label  required  by 
(  ode  ol  federal  Key  illations 


4.  OBSERVABLE  CHARACTERISTICS 

4.1  Pttyical  8 tat*  (as  shipped):  Solid 
4  2  Color:  W  bite 

4  3  Odor  Odorless,  or  slight  ammonia  odor 


5.  HEALTH  HAZARDS 

S  1  Ptnontl  Protective  Iqulpwint-.  ( ioyeks  nr  lace  shield,  dust  mask 

5  2  Symptoms  Pottowfwg  tzposure:  May  irritate  eses 
53  TraalmentMc  Bzpeeira;  Wash  eves  with  water 
5  4  Toilctty by  Wtddlm  ^Threshold  UrttH  Value):  N>h  pertinent 
5  5  fhorf-Tarm  Inhalation  Limits:  Not  pertinent 
5  S  Torteffy  by  Ingestion:  Data  not  available 
5  7  litf  Toxicity:  None 

5  8  Vapor  (Goo)  Irritant  Characteristic*:  Non-snlji.ie 
5  9  Liquid or  Solid  Irritant  Ch#r*e»#rt#ttc*:  None 
5  10  Odor  TTirosbofd:  Not  pertinent 


i  FIRE  HAZAROS 

61  Flash  Paint:  N . . . 

6  2  Ftantmabl*  Limits  in  Air:  N..i  H  o. . ihk 

6  3  Firs  IzIlngtiUhinq  Agents.  w.,i.. 

6  4  Fits  extinguishing  Agents  Hot  to  bs  Used. 

6  5  spociai  Moiordi  ol  Combustion  Products: 

N..l  ps r loti nl 

6  6  Behavior  in  Fire:  Visit  a.i.l.k* . - 

6?  Ignition  Tsmpsrsturo:  n..i  ilj.ioo.,l>k 
68  Electrical  Hazard:  N„I|SH.II,||I 
6  9  Burning  Rats:  N..i  . . . 


I.  HATER  POLLUTION 

8  1  Aquatic  Toxicity 

in  (MXi  me  t  i  h-  .uk*  ,li..i.  ..lid-  .1 


8  2  W starts Tl  Toxicity  I  >ai . . .  .. .  .ol.ita. 

6  3  Biologicai  Oxygon  Oomand  (BOD): 

6  4  Food  Chain  Concentration  Potential. 


9.  SELECTEO  MANUFACTURERS 

Vt. .i-i-i. ion  N  I  ■■-■oar 


7.  CHEMICAL  REACTIVITY 

7  1  Raacltvity  with  Water:  . . . 

7  2  Reactivity  with  Common  Materials: 


N i juk  iris  D . . 

Dallas  lev  '-'.'I 
I  M.nt  (  tieMiii.d  (  .. 
v,,/....t  ,1.  Mrs.  WIS4 


7  3  Stability  During  Transport:  i  km.'  • 

above  melt i up  point  1 1  I'  <  i  ut  Uline 
ammonia  amt  olliei  pmduvt'  I  he 
decomposition  is  noi  explosive 

7.4  Neutralizing  Agents  lor  Fnids  and 
Caustics:  Not  pcmncni 

7  5  Polymsrizstlon:  Not  pelt  merit  10  1 

7.6  Inhibitor  of  Polymsrizsllon:  Not  peitinent 


10  2 

103 

104 


11.  HAZARD  ASSESSMENT  CODE 

tSe*Harard  Hindboo*  CG446  3I 


12.  HAZARD  CLASSIFICATIONS 

12  1  Code  of  Federal  Regulations: 

Not  listed 

12  2  NAS  Hazard  Rating  for  Bulk  Walor 
Transportation:  Not  listed 
12  3  NFPA  Hazard  Classification*:  Not  listed 


13. 

13  1 

132 

133 
13.4 

135 

136 

137 

138 

139 

13  10 

13  11 

13.12 

13  13 

13  14 
13  15 


10  SHIPPING  INFORMATION 

Grades  or  Purity:  Nations  ,'radv-  amt 

purities,  » h iv h  depend  mi  iii.itiidaviui  nr 
pi. Mss  and  mt v ruled  o-v  \n  ha*v 
essentiallv  ihv  ■•.mu  hazard. .u.  piopersii' 

Storage  Temperature:  Ambient 
Inert  Atmosphere:  No  requirement 
Venting:  Open 


PHYSICAL  AND  CHEMICAL  PROPERTIES 

Physical  Stats  at  15°C  and  1  atm:  N..ir.i 
Molecular  Weight:  mum. 

Boiling  Point  at  1  atm:  l  >w  .impose' 
Freezing  Point:  I  I  =  l » «  <  *  4o».  k 
Critical  Temperature:  Not  pertinent 
Critical  Pressure:  Not  pertinent 
Specific  Gravity:  l  u.h:h  (  ts.didi 
Liquid  Surface  Tension:  Not  pertinent 
Liquid- Water  Intartacisi  Tension: 

Not  pertinent 

Vapor  (Gas)  Specific  Gravity: 

Not  pertinent 

Ratio  of  Specific  Hosts  of  Vapor  (Gaa): 

Not  pertinent 

Latent  Heat  of  Vaporization: 

N.u  pertinent 

Host  of  Combustion:  -  wi  t  Nm  1b 
=  -:iT4v.d  **  -*M  «:  X  lvr  »  ki* 

Host  Of  Oocomposltion:  Not  peri meitl 
Moat  of  Solution:  -inMtiu  it> 

*  -Mi  |  vjl  J)  <•  -2  'T  X  Ilf  t  k yr 

Host  of  PolymoritaHon:  Not  pet i  mem 


NOTES 
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INITIAL  DISTRIBUTION  LIST 


OASD(I&L)EES  1 

OUSDR&F  1 

OUSDR&E  1 

OSAF/MIQ  1 

DTIC/DDA  2 

OSAF/PA  1 

HQ  USAF/LEEV  1 

HQ  USAF/SGPA  1 

HQ  USAF/LEEEV  1 

HQ  AFSC/DEV  1 

HQ  AFSC/SGB  1 

HQ  AFSC/SGPA  1 

AMD/RDV  1 

OEHL/CC  3 

OEHL/SA  1 

OEHL/EC  2 

USAFSAM/EDH  (LtCol  Kane)  34 

AFOSR/NL  1 

SD/YVAS  1 

SD/SGX  1 

SD/DEV  2 

SD/LV-1  4 

OL-AD;  USAF  OEHL  1 

HQ  USAFE/SGP  1 

USAF  Hospital  Weisbaden/SGP  2 

HQ  AUL/LSE  71-249  1 

1  STARD/SEM  1 

USAF  Hospital  Vandenberg/SGP  1 

6585  Test  Group  (TKS)  1 

SAALC/SFQT  1 

Ch,  Pollution  Abatement  Br  1 

NAVFAG,  Code  111  1 

NESO  1 

NCEL,  Code  15111  1 

Commandant /GDD  1 

HQ  NASA,  Code  MAS-7  1 

NASA/DL-DED-32  1 

NASA/ME-E  1 

EPA/ESRL  1 

Library  Chemical  Abstracts  Svc  1 
Toxic  Matls  Information  Ctr  1 

HQ  USAFA/Library  1 

Ch,  Environmental  Chem  Div  1 

USAEHA 

Commander,  USA  Med  Bioengrg  1 

R&D  Lab,  ATTN:  SGRD/UBG 
Ch,  Industrial  Hyg  Div/USAEHA  1 

USA  Chief ,  R&D/EQ  1 

USN,  Chief,  R&D/EQ  1 

SAMTEC/SEM  2 

AFRPL/Library  1 

AFRPL/LKDP  1 

AFAPL/DLODL  (Tech  Library)  1 
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(The  reverse  of  this 


USAF  Hospital  Eglin/SGP  1 

AFWL/SUL  (Tech  Library)  1 

AFTEC/SG  1 

HQ  SAC/DEPA  1 

HQ  SAC /DEV  1 

HQ  SAC/SGPB  1 

HQ  AFESC/DEV  1 

HQ  AFESC/TST  1 

HQ  AFESC/RDVA  10 

NEPSS  1 

AVRADCOM / DAVDL- ATL-ATP  1 

AFIT  Library  1 

HQ  AFLC/SG  1 

HQ  AFLC/DEEPV  1 

Univ  of  So  Car/CE  Dept  1 

USAEWES  1 

USCG  (G-DSA)  1 

USAF  Hospital  Mt  Home/SGPB  1 

USAF  Clinic  Lowry/SGPM  1 

USAF  Hospital  McConnell/SGPB  1 

Mr  Bill  Wood,  TS-792  1 

Arthur  D.  Little,  Inc.  3 

SOUTHNAVFACENGCOM  1 

All  Base  Environmental 

Coordinators  1 

All  Base  Bioenvironmental 

Engineers  1 


page  is  blank.) 


